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PREFACE 


Modern cocf accounting is a majoi field in its own right Its sphere 
of ictniti, tailed out for itself in this generation stands midwaj be 
til ecu those of the geneial accountant and the engineer Considerable 
litei itiiio of the science now exists in laige measure due to the actii ities 
of the N itional Association of Cost Accountants in piomotmg the de- 
iclopineiit of cost accounting The time theiefore, has come to put into 
the hands of all those inteicsted in cost accounting a codification of its 
pimoiples and techniques m organired, accessible readily usable form 
This entile Handbook deals piimarily with cost accounting for tnann- 
fictuiing industnes It is m this field that cost accounting has attained 
ils gioalcst cleielopment and matuiity M ithin this framework the 
Handbook dcielops the fundamental punciples of cost accounting and 
piescnts the methods and tethniqiies that cost accountants haie worked 
out and found useful The usefulness ot the material, howexei, extends 
to otbois than the cost accountant These include the engineer, the 
pi eduction stiff the gencnl accountant and the manager, each of whom 
to an me leasing extent is being biouglit into contact with cost dita 
Then mteiests and needs are giien due lecognition in the piesentation 
of the inatenal thioughout the Handbook 
Pi oof of the basic soundness of modem cost accounting is conclu- 
sneh fuinished by the mannei in which it has adapted itself almost 
effoitle slj to waitime requiiements Such ehinges as haie been biought 
about in cost techniques aie for the most pait the lesult of statutorj 
lequnoments and administratix e rulings These aie purelj temporal j 
conditions which may pass when the wai is ended The pimciples of 
cost accounting hai e experienced no changes and remain the same, ivai 

The tisk ot the editoi has been made measurably easiei hj the aclne 
(ooppiilion and assistance of the contiibuting and consulting editors 
The foimci group has been diawin laigely fiom the educational field, men 
cxiKiionccd in lesoaich m assembling material, and piesentmg it m 
logical and authoutatix e foim all this in addition to then practical 
cxpciirncc The second group consi-'K of the conaiilting editors, men of 
affaiis placed in lespoiisible positions in the fields of piotessional ac- 
counting industiml accounting, and education They haie biought to 
the task of passing upon the manusciipts a counsel of experience and 
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pnctjcal knowledge not a\iilible otlinwise The combin\tion of edu- 
cational uid andiMinl butkgioiind of the maten d in tin- H ludbook 
should mike it luthontatne, both m its manner of piescnt ition and in 
the subject mattei coaeicd 

To the editoi it has been one of the intangible coinpcn itiniis ind i 
never ending souice of wondei to obscnc how cxcmlncs i ith euoi- 
mous responsibilities enhanced bj the wai effoi t h i\ e nc\ 1 1 (IrIl-s I iki u 
time to icview inaniiseripts mide c\hausti\e commenU nid cm n fui- 
nished illiistiatiae niateml fioin then own woik To the-e men the 
editor cm but tendei his wholeheailcd thanks, fully realizing the in idc- 
quacy of thanks foi such unselfish sei vices The odiloi wi Ik-' iKo to 
giie specific lecognition to the woik and ininkuble nd of (.ontnbutoia 
who have assumed the majoi buiden of oiganizmg md pic cntiiio cei 
tain sections of the Handbook as follows 


Carl E \llen 
Sterling K Atkinson 

Willard C Beatty 
Victor Z Blink 

Robert Biuce 
N Madison Caitmell 
Gould L Hams 
Donald D Kennedy 
Jeiemiah Lockwood 

Raymond P Marple 

Waltei B McFarland 

Ronald H Robnett 
William S Schlauch 

Claienoe L Van Sickle 
William J Vatter 


(Matciid Pill eludes 
|MaterinI Costs md In\ tntones 
Stitisticiil uid MdlicuiiLii d 
Methods 

Rcscaich and Dcvelopincut Cust<= 
Tilde Assoeiitions and Uiiifoiin 
Systems 

Timekeeping md P molls 
The Cost Depai tmont 
Labor Costs 

Overhead and Pioduct Cost 
Organizing the Cost Reooids 
(Cost Classifications 
(Budgets 

(Setting Standaul Costs 
(Operation of Standuid Costs 
Reports, Analysis and Conti ol 
Statistical and Mathematical 
Methods 

(Overhead Accumulation 
(Oveihead Distubution 
Estimated Costs 



PRPF4CE 


'ipc'cnl tlnnl s aic due to the Nitionil Association of Cost Account- 
uits foi poiiiii ^lon to mike cxteiibue use of it& published mateiiil ind 
111 m 111! piihlisliLis foi the use of copiiighted mitciinl It is impossible 
to iiiuniinte ill the oigimz itions that hue ictnelv aided in the piep 
11 ition ol this iioik Acknowledgments hue been nude whcreici pos- 
sibh To the mdvcis of iccoimting mithines also thanks arc due for 
then lonlubutuiiis in the foim of liteiatuio diagiams foiins, and infor- 
nnlion in connection with then paiticular machines Finally peisonal 
th ml s lie hoiewitli tendeied to Stanley W Mase Edward G Suffein 
md Eo emiiie Iseiimann foi then help m a'X)emblmg the material for 
some of the sections 

This seems a htlmg place to paj a final tiibute to the late Di L P 
Alfoid, whose Cost and Pioduction Handbook pioiided a groundwork 
foi this \ olumc, and whose guidance in the plannmg of the basic outline 
of the pioscnt Handbook was teiminated by his untimely death The 
cditoi owes much to the qualities of wisdom, expeiience and oiganizing 
genuis thitweie ADoid’s 

Thioughout the piopniation of tins Handbook constant effoit has been 
made to picsent fiitbfullv the opinions ol the many wiiteis and review- 
ois who contiibnte to a woil of this magnitude But the final respon 
sibilitc foi content aiiangcment, foim, and emphasis lests upon the 
edit 01 
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Organizing Report Content 

OBJECTIVES OF COST AND OPERATING REPORTS — 
The best obtimablt pictuie of the woiking piactice and aocomphsh- 
mciit of 1 niamifnctuimg contein is gi\en m well-debigned cost and 
opi lilting lopoits They show up immediately the essentnl facts m such 
11 i\ ly that tho c lospousible can know pist wheie to put foith effoits to 
bung iniinovLinent inciease effectiveness, and leduce coits Practice 
difttis uiidei Miiymg conditions so that a paiticulai kmd of lopoit may 
t iko \iiiious foinis Howeiei, the major objectives, or desiiable goals, 
aic coiiiiuon to all lopoits 

1 lu fmnisli the ina\imum amount of information from both opuat 
nil, and tost inglis 

2 lo piLBLiit in the most practical vny the facts that leical actual 
M 01 1 liig toiulilioua and situations to facilitate efifectu t supervision 
ot plant opciation and to aid m attainment of high standards ot 
cfheum} ind theictoie reah/ation ot nuMmuni net piolit 

3 To aid in dcteirainint, policies 

Value of Cost Reports — Intelligent use of cost and opeiatmg lepoits 
in a, buMnesb ni ikes it possible to 

1 Plan opciation sj stematieally m advance 

2 Obtain efhcient opeiation 

3 Rcdiico to n minimum spoilage avaste and loss 

4 Realize filial lesults of operation as planned 

5 Inipioio processes methods, and proceduie 

0 Conscnc lesourccs 

7 &CCU1L low costs 

8 Secuio lapid tuinovci of ovorking capital 

Fi inklia (Cost Repoils foi E\ecutiieb) summed up the value of cost 
icpoits in this statement 

Cost accountiiiK must present to the e'recutive the fan complete costs of 
hiH units of pioihiction it must tell the stoiy of the use aud waste ot his 
nialciials it must illustrate in operation and m groups the pioductmty 
ot Ins laboi it must pietuie values and letuins in units and by dnisiona 
of ins lapinses and then lelations to laboi opeiatious and sales it must 
maishal taita illustratne of the movements and lelations of productions 
luul Balts and of changing situation as may be desned or of the compara 
tno vnluGs of methods and it must do these things with the minimum of 
time and cieifcioii on the part of the executive foi too much cost system 
too many liguics defeat the leal purpose of cost accounting 
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The Use of daily records of poifoimanee of each unikman is now rco- 
ogni/ed “Is standard piactice in piogiessne plants Such lecoids li le 
a direct effect upon the men m stimulating output Ihei si o 1 cep the 
foremm and production supeiiutendent infoimed and fuinish a base foi 
directing pioductne oftoit into piopei channels 

ADAPTING REPORTS TO EXECUTIVE NEEDS —The cost 
department must pioiide diffeient tjpea of rcpoits fitted lo the needs 
of eaecutnes in aaiiouii positions leqiuimg diffeient infoimatiou It 
must know who the user of the repoit is to be, and wluit luods ho Ina 
m oulu to lender the most helpful tjpe of seivice in the comiilete and 
accurate piPbentation of information lequued 

The impoitance of fitting lepoits to the oiganization is sticsscd bv 
Dawes (N “IC A Bulletin, vol 22) in these words 

Accounting and paiticulaih cost accounting aiill reach its gieatest 
development and ha\e its tidiest value in those companies nhose accouiituig 
eaeoutnes in fact iihose full accounting oigamration icalize ami puictico 
the principle of Accounts for Operatois instead ot Accounts foi keenunt 
ants’ While theie aie certain basic piintiples of bool 1 eepiiig and audit 
mg that must be followed and cannot be aurificed to the ulums ot opei 
uting men iie\ titheless the accounting sjstem and paitioulailj the cost 
nctounting sjstcm should be designed piimanlj foi the use of the optintors 
of the business and not the cost clepaitment Any cost sjstera that is 
imposed upon the opeiatioiis bj the cost depaitmeiit instead of being 
developed iiom the opci itions is bound to tad ot its piuposo and piobablj 
viiIl instill in the miiids ot the opeiating men an avoision foi and piojudite 
tovvazd cost accounting that Mill be moie iiijiiiious It viill be soon finm 
this theiefoie that if the coat nccoimting sjstcm is to fit the operntiona 
the icpoits lesultiiig from the svstem must not oiilj fit but also leflcct 
the opeintions clearlj and accuiutelv It is very mipoitaiit theiefnie in 
the installation ot a cost sjstein to have in mind the tvpe of repoita that 
will be must useful to the opeiatoia and then to vvoil back fioiii those 
reports to the installation of cost methods that will pioduoe them 

CLASSES OF EXECUTIVES -In developing the usefulness of 
cost and operating lepoits, tliiee classes of executives and then needs 
must be lecognized 

1 Minoi executives including ioiemen section chiefs ganc bosses 
mister mechanics chief stores! eeper chief cleil etc Iliese are 
sometimes referred to as junior executives and usually lepresent 
department beads 

2 Inteimediate executives including faetoij snpeiintendent nuditoi 
worls accoiuitdiit purchasing agent etc Undei this heading aio 
included those executives whose scope of activity extends ovei more 
than one department eg, executives located in the factoij office 
or offices also executives who while noraiiialh depaitmeiit heads 
aie concerned vvitb pioblems of cooi dinatioii atfecting the entire 
business in all its branches 

3 Gencial executives iiichuling eorpoiatc officers and those commonly 
associated with the geueiiil sales and admimstintive funelions Ihcso 
include the geneial maiiitci, sales maiiagei, coatiolloi, etc 

These gioups difter m the ways m which then influence is excited and 
in then needs foi mfoimation Theie is no pieeise line of dcmaioation 
from one chss to the next Thus Tuttle (The Piesentation of Costs foi 
Executives), while pointing out that diffeient types of executives aie 
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Tht. shop foreman 13 so closeR m contact luth his men sinl the multi 
tm iiioiH dilficultics that me aiisnig ecery hour that he must be leadj to 
mu t ucciMons 1 Iiufllj ou all mannei ot questions The information to be 
Buiipncil to him thaotuie shonUl be lektccl to matters ivith nliieh he 
Lonics into contact ilailj and toi ■which he teels icspousibilitv nud ovei 
•which he pxcits diiect infliionce The general executive of a plant is in 
need i itiici ot icpoi Is -which show the eftcctueness ot his lieutenants at 
1 uious points 111 the plant Hib function is to roint out to the individu da 
in tliiukc ot \iuions opciations their points of failuie and to mspiie them 
to bcttei ftchn \ cmciit but it should not be necessary for him ra most cases 
to point out the specihc method of impiovement 

Reports for Minor Executives — Since mmoi executn os are concerned 
■uith act Ills ot o\ oiyday opeiations lepoits, submitted to them should be 
cletiileu in dm letei and should emphasize cost contiol These men aie 
m close coutict with expenditmes foi laboi, material, and oveihead 
They me conccmcd pumaiily xvith supeniaion ot their depaitments in 
such t M i> tint inteinal opeiations aic both efficient and well coordi 
iiated Mitli othei depaitments They cannot follow all detail's of the 
woil la-k by task and day by daj but must lelv upon the foiemen foi 
the fii't ot tlicst objectnes Hence the lepoits they receus must help 
tliem to contiol the actuities ot loienien Foi aid m sanohionizing their 
u In iliLS Milh llio rest of the business depaitmental budgets and repoits 
of pciloimanci unrlei such budgets uie lequiied The scope of these 
lopoils Is iiLcc^iiilv limited foi the lange of the useis’ authniitv is like 
wi'C nuiow HowLiBi, wilhin this range the exocutice is entitled to as 
coiiiphtc i icpoit and is good a giade of seivice fiom the cost depart- 
ment as llio highei official 


Reports for Intermediate Executives —In this gioup aie the heads 
of spciiali/cd staff depaitments such as engmeeiing lesraich and sales 
an ill sis Ihcsc need m addition to lepoits -which aid them in the effi- 
cient management ot then departments, special leports of many kinds 
to pioMde iiifoimation for planning futuie policies of the business As 
illustntions (he engmeeiing department might lequire peuodic leports 
on puw Li plant opeiation costs to aid in specify ing conditions that should 
bi mamt lined m the powei plant, and the lesearch department might 
yyish to know the piobable cost of using certain plant facilities to manu 
tiictmo a noyy piodiict which is undei consideiation 

Reports for General Executives — Geneial executives include those 
who h i\( Btijicui'iioia ovei and lesponsibilitv foi functions exercised on 
a pi inl-wide s( ile These men exert then influence on costs and operat- 
ing icsults thiough oiganization, direction, and inspiiation of then sub- 
oidiniitcs 

Repoils foi geneial exocutnes are, of necessity, bioadest in scope and 
ns fii as piuficable ciicfullv summaiized oi condensed These individ- 
11 ils must idiipt the oiganization to outside conditions and hence must 
know' both what evtcinal fomes aae at avoik ami how to contiol activi- 
ties of then own compmj 


COST REPORTS AND STANDARDS —By comparing actual with 
standaul cost'- y nuances aie obtained which must be analyzed m lepoits 
as to c Rises The success of a standaid cost system is laigely dependent 
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on tho interpretation of operating results as lepoited on poiiodie stalo- 
ments These should be desie;ned to reitil variations in cost and as fai 
as possible to state the leasons foi them If the \ aiiation is due to i olume 
it should be appaient on the lepoit If it is due to excossno luboi costs, 
that should be deal Pacta of this tape aie the essence of standaid losts 
The modem tiend in cost lepoits is in the diiection of gicitei use of 
quantity engmeeung data as opposed to dollu coat fit,uies This la 
because st indaid costs aie based on phjsical standaids, and hence icpoi ts 
Qie piepaied moie quickly by letting the physical standards speak loi 
themseh ea lathoi than tianslating them into standard costs The teniN 
ency has gone so fai that many annable expense budgets nie piepaied 
in teims oi men and man houia latliei than in tcinia of dolhia In this 
wnj olosei eoopeiation between the cost and the opeiatmg dopaitmcnts 
is obtained and a gieatei lecogmtion lesults on the pnit of the cost 
depaitment of the pioblems faced by the opcialmg depaitmcnt 
REPORT PREPARATION — Preparation of lepoits, iihothei lou 
tme 01 special la a mattei calling foi caieful planning and assignment of 
rPsponsiLiilitv conceining ( 1 ) the souices fiom which lepoit miiLoiiil is 
to be obtained and ( 2 ) the persons who aie to compile the lepoits 
Function of Cost Department — The cost depaitment functions as an 
impiiitiil lact-collectmg agency which compiles d ita and piesents them 
to exfcutncs of even lank in a foira most senicoablo to them How- 
evei, ID oidei to accomplish this woik it Ins been necessiiv to leor- 
g 111126 oldci methods of keeping accounts in oidei to ra ike ledgois jiold 
data netessiiy loi these new lepoits 
If standard costs nio to be used, it is necessin not oiili to sot up 
maohinen foi arcnmulatmg icliul costs but also to establish stand mis 
bv which opciations of the plant aie to be mcasuicd To do this 30b 
completelv bud„ots foi all dcpaitments must be de\ eloped and a thoi 
oiigh study of dneet costs 01 pioductioii made A sttiudaid cost plm 
icqiiiios cooperation of the production man and the cost accountant foi 
the cost accountant woikmg alone is in a poor position to doteimine 
Eicouiatelj the mateiial and labor lequiiemeiits of a pioduct 
RESPONSIBILITY OF COST ACCOUNTANT —Instead of 
tneiely collecting cost figuies a puicly clerical task the cost accountant 
IS lequiied to digest the significance of facts compiled and then to 
airmoe them in ^ wax which best enables the executive to take whatevei 
action the situation dem mds W hen on the othei hand, cost accounting 
IS limited to cost collecting, the executive himself must vvnik thiouth all 
tho del Ills and peifoim ioi himself the laboi of summaiizing and select- 
ing the sigiiihcant material fiom that which is melevant 01 inconscquon 
till This woik should not be the duty of a majoi executive whose pim- 
cipal usefulness to the oigam/ation lies in seivmg us i leaclci and in 
getting action xvheie it is needed 

REQUISITES OF COST REPORTS — Differences in opei ding 
conditions iiid lequiiemenls of oxecutives xield a x irietv of lepoits dif- 
feimg m plan, aiiangement, and puipose Them is not and cannot be, 
anjtnmg like a standardized piactiee The necessity for satisfxing the 
special needs of a paiticular executive piecludcs use of stuctlj stand 
ardized forms 
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Repoi ts should an wei questions and lead to action This re- 
qiuies that management be alne to the need foi piogiess In other woida, 
the lalue of lepoitb lests on the piesence ot i hvely imagination and 
curioaity backed b\ a iiillrngness and ability to take action on the basis 
of facts piesentod In geneial, the lules to be obseived in the preparation 
and presentation of lepoits fall into foui gioups 

1 Economy of time and eftoit 

2 PhisiLuI make up le the question of form 

3 lime ot piesentatioii 

4 Content 

Economy of Time and Effort — An important considei ation is that 
icpoits be constiucted m such a manner that the executive may keep 
himselt inf 01 mod concerning costs with a minimum expenditure of time 
and effoit As Gaidnei (Factory Management and Maintenance, vol 9o) 
has put it 

Most heads of oiganizations are alike m one lespect They are con 
btaiith h iraased and disturbed h> the mahs of details that they must pick 
apiiit to prociiie the meat of eveijday happenings The vvidcavvale man 
agci today huugeis toi moie vivid mfoimation and less detail 

In achieving this objective, the guiding pimciple is “ one of 
woiking toioaul the details rather than though them ’ This means that 
the executive should be piesented fiist with a summary which by itself 
gives him a bud’s eye view of conditions The principle of exceptions 
may be utilized m the constiuction ot this suramaiy, thus eliminating 
items which are m hue with standaids, foi these do not icquiie fuitber 
study 01 action 

Physical Make-Up — A lepoit well picpated and presented makes the 
tisk of the leadei easiei and creates a psychological leaction favonble 
to the authoi of the leport In geneial the following rules as to physi 
cal make up should be observ ed 

1 Title should he fully descriptive of the iiatme of the report Brevity 
is desiiable hut should not be obtained at the expense of claritv I£ 
iiecessaiy subtitles should be used Titles seive to identify and to 
convey a raessige 

2 Period coveied must he clearly indicated 

3 Form should be simple and adjusted to understanding of persons for 
whom intended Advanced statistical techniques should be used onW 
vihere the reader clearly understands their implications and assump 
tioiis Foi example logarithmic or seinilogarithmio charts should 
not be emplojed unless the persons for whom the report is intended 
fully iindeistand their use 

4 Columnar luadmgs and legends should he clear and concise 

5 Whcicver possible reports should be made visual that is be pro 
pared in the form of charts graphs diagmma etc Graphic presen 
tation IS often the moat effective device foi diiving home significant 
points of a itpoit (See Section 25 ) 

0 Rita should he aiiunged in a mannei which best facilitates reading 
and a quick giasp of their significance 

7 Present the suminiry findings fust Details supporting the sum 
mary should be available 

The executive wants to know more about items which are out of line 
with standards, and he should be able to follow these as far as he wishes 
Supporting schedules for this purpose may accompany a summary sup- 
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plementary reports may be prepared or reports to subordinate c\eou 
tu ca niav be gathered to aid in tracing a speuhe item to its source 
Time of Presentation —Timeliness of repoits is an important charac 
teriatiG of successful control sj stems Production exeoutiies need infor 
nntion that makes possible coriection of conditions ivhile the woik la 
being performed Executnes who ha\e coopeiated in setting standards 
for iihich they are to be held accountable must have pioinpt and accu 
rate leports ot then actual perfoimmce 
borne companies pro\ ide foremen with comparisons of performance by 
the follow lUo day Accoiding to Haskins and Gilmoie (N A.C A Bulle 
tin, \ol 21) a certain textile plant presents detailed reports weekly oi 
contiollable expenses to foiemen, superintendents, conti oiler and presiJ 
dent Other companies get successful lesults with monthly reports for 
opeiatmg men because the foremen are so familial with standards as to 
be able to cxeicise effectne daily contiol with a minimum of current 
information 

A study leported by Robnett (N ACA Bulletin xol 21) disclosed the 
importance of timing to the executive attitude toxvaid reports 

Foim timing and cxecutiio attitude toward budget reports aio in many 
respects the keynote ot ettcctuc expense control under the budget Ehbo 
late plans mav be dei eloped tor budgeting and the pei sound innj be sold 
on the adyantages but little xahic will come from the plan unless the 

E iopei follow tliiough 13 piesent If a foieman is •imceielj mteiestod in 
eating the budget' but does not get aceuiate infotniation on ‘how lie is 
doing” until it is too late to lexerse uutavorable tiends he will soon lose 
Intel est m the budget as an nd to the performance of his job This does 
not mean that all items should be repoited weekly It does mean that 
reports should be prepired piomptly foi the shortest possible sitmheaiit 
period 

The timing of cost reports cannot be discussed m detail apart from the 
circumstances of a pmticulai concern, for the specific problems always 
dictate the needs foi information The following rules governing the 
time element of a report should be observed 

1 Whether lepoits are monthly weelly or daily they must cover a 
peiiod adapted to the needs of the particular executive who is to 
receive them 

2 Repoits must be piompt accurate and up to date 
3 Routine lepoits must he submitted at logular Intel V ala In extreme 
cases paiticularly wheie valuable mateiials are employed and the 
danger of spoilage is gieat daily repoits have been found insuffi 
cient In such cases lepoits twice daily are instituted so that if 
any unfavoiable tendency develops it can be caught and corrected 
before too much damage is done 

The rule foi submission at legulai intervals does not apply to special 
studies and analyses These are prepared once and not icpeated In- 
cluded m this group are many of the selling price studies, and studies of 
the cost phases of policy pioposals 

Content — Experience has shown that effective report presentation is 
an art in which greatest lesults are secured by the obseivance of a few 
simple rules In geneial, repoit content should 

1 Confine itself to significant facts Emphasis should be placed upon 
those cost items which are most impoitant The cost element whose 
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eontiol la important to the success of the hubiiiess is natuialh the 
one tuit executives v\ant to tollow most closeU For example labor 
IS the laigest element of contiollable cost m coil mining uheieas 
in the iloui milling oi brewing mdustiies nmteiial iisdge diid product 
quahtj must be slressed 

2 Be in toim comparisons rvhere possible but the data must be 
compaiabiL Coinpaiisons should be tairly drann and should gne 
n ' to essential diftci eiices with causes therefor 
O Dt tompai ible nith pieceding repoits of s inie kind 
4 Indicate variations in cost and opeiating icsults 
a Indicate ivbcre eftorts should be put forth to effect improvement in 
opoiation and leduction in costs 

6 Be piesented in such a way that responsibility foi lesults indicated 
tlieiem can be placed immediately and without question 

In gcneia], this means that those items which are controllable by a 
giten eaecutive need be emphasized in the lepoit he recenes Without 
question he needs to know how he stands with respect to standaids foi 
whose maintenance he is lesponsible and the lepoit should show this 
ckaily Theio is no objection to placing in a lepoit mtoimation about 
noncontiollable costs in fact, to do so may aid e\ecutite» to acquiie 
a bioidei undeistanding of the companj’s problems But there must be 
a stiict sepaiation between contiollable and noncontiollable items m 
oidei that expense control may be positive and stiong The meie knowl- 
ed„6 that i e&ponsibility foi vaiiances can be unerringly placed is a pow- 
eiful incentive to keep operations and other costs in line with standards 


Cost Analysis and Cost Control 

COST ANALYSIS DEFINED— Cost analysis for managerial con- 
tiol puiposes may be defined as the companion of actual with antici- 
pated 01 jii edetermmed costs, to deteimine what vauations have oo- 
cuired then extent and causes, to discovei conditions undeihing cich 
cause and to develop or revise poll! les plans, methods ind piactices fur 
the puipose of eliminating unfavoiable conditions and to apply these 
pioceduies to situations lequirmg improvement 
Another type of analysis consists of bieakmg up accounts and figuies 
into then component elements This type of analjMS is often useful m 
fuinishing detailed statistical infoimation, but unless the litter can be 
matched against a jaidstick of piedeteimined costs it is not suitable foi 
control puiposes 

Cost amljsis is also used at times to denote the piocess of cost accu- 
mulation m the absence of a cost system This, hovvevei is more prop- 
eily lefeiied to as cost finding (see Section 11) 

riie purpose of analysis is to obtain control ovei costs This is done 
bv discoveung and collecting defects m methods, phvsical facilities man 
povvei, and oiginization Ciost analysis touches upon and affects the 
woik of cveiyone in the mdustnal establishment Thus its possibilities as 
a woiking tool should be cleailv undeistood, and its procedures oontm- 
iially employed m attempting to secuie lower costs, and in upgiading 
and impioving opeiating peifoimance 
COST CONTROL DEFINED — Cost contiol is defined by Jackson 
(N A C 4 Year Book, 1938) as 
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the t^’clance and legulation o£ the internal operations of a husinoss by 
ineiiis of niodeiii methods of costing through the meisuiiug of manuf ic 
till nig and sales petfoiinance 

1 he definition emphasizes, the fact that control is a mattci of exec- 
utive action for such contiol to be eflective, the e\ecuti\e nets on infor- 
m ition obtained by a process of analysis Hence aiialj sis and control 
lopiesent a, cuioe and effect iclationship 

ORGANIZATION FOR COST ANALYSIS —In most plants the 
primary lesponsibdity foi cost analysis lests upon the cost depailmcnt 
Howeaer often it is the function of a specific mdmdual oi gioiip (such 
as a methods depaitinent) to undeitake special m\ estigations and to 
leport any conditions ivheie routine leports hive indicated that some- 
thing is wrong Specul pioblcms may aho be assigned to this group 
paiticularlj those that affect not mereh one department but recur 
thiough the phnt as a avliole and can theicfore be better dealt with on 
an 01 ei all basis 

In one automobile concern such a unit, known as methods and results 
division IS a staff organization reporting to the a ice-prcsident in charge 
of piodnction In an elechical supply company it is named cost reduc- 
tion department and functions iindei the engmcei of manuf actuie In 
many concerns vvlioie opcritions are undei contiol of an opeutmg man- 
ager, and pioduction contiol, time study, late setting matciiils han- 
dling, storcskeeping are undei contiol of a production manager the cost 
analjsiB work is under the lattei 

RESPONSIBILITIES OF OPERATING MEN -The lesults of 
opeiations miiot be cxpiessed as human responsibilities not as abstiact 
concepts It is men who contiol, not figure analyses Woikers, foremen 
supeiintendents and chief oiiciatmg executiies pioduce goods and spend 
money They aie the men with ability to select the most efficient manu- 
faclunng methods to use time most productucly to make the best use 
of mateiiah, to coordinate and integrate the enteipiiso m the most effec- 
tne manner To do then jobs well they need facts Supplying the 
factual basis foi contiol is a function of accounting 

It IS essential that account groups be planned so that results by re- 
sponsibilities flow dnectly from them Nothing is moie harmful to good 
control than confuMon as to responsibility Full cooperation between 
operitmg e'ecumes and account ints is essential m dei eloping a propel 
failance between the accounting mechanisms and the contiol objectues 
Jackson summarizes these points (N A C A Yeai Book 1938) 

This lesponsibihtv foi the control of costs must he specific and definite 
inthei than gencial and mnllocatcd Fuitheiinore, full cost contiol cannot 
be eXGXtised thioUoh the accounts alone but must be based upon ooopeia 
tion between the cost accountant and the opciatmg man It is funda 

mental accordinelj that the cost accountant and the oiieiating man woik 
m close coopeialiou if responsibility for cost control is to ho definitely 
allocated and maintained Efiicient cost contiol iiccesBitates the plao 
ing of definite responsibility together with the gi anting of sufficient 
authority to cairy out such icsponsibility and the full and complete accom 
plishmcnt of both is dependent upon the coopeiation undeistanding and 
hnimony of the cost accountant and the operating man Thus do responsi- 
bility and cooperation become the life blood of coat control 
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Minor Executives — Not only chief executives but then suboidmates 
aie conceined with actnities that lesult in spending While the prin- 
cipal executives determine the geneial plan of opeiations department 
heads and shop foiemen really deteimine mateiial and labor usages 
Hence, il majoi executives find cost data useful mmoi executii ea should 
also he able to moke effective use of cost mfoi motion m controlling such 
expenses ns fall within then scope of authoiity The plan of furnishing 
cost details to minoi executives has the following advantages 

1 It IS desnahle to have details of costs studied bj men who are also 
close to details of opeiations hoiemen aie m such a position 
whereas mijoi executives hick both tamiliaiitj with details and 
tune to study the large numbei ot figuies 

2 It PI ov ides a good vvaj to develop pinioi executives and to relieve 
highei executives of burdensome detail 

3 It has high educational value m training minor exeeutn es to become 
cost conscious 


This point IS emphasized by Mai tin (N A C A Bulletin, v ol 20) 


Active interest is an intangible and elu ive but extiemely impor 
taut factor in the control of extra coats We do heat those things in which 
we aie intciested Therefoie it behooves management to stimulate inter 
est in the entile oiganuation tow ird meeting planned labor coats The 
entile oigamzition mcludiii-, the operator on the bench oi machine, should 
be made to appieciate the following facts 


2 

3 

4 

5 


That there is a bogey (i e budget) of coat 
That the bogey should be met 

Ihiit to meet the bogey control must bo m advance of cxpendituie 
not a review after the money is spent 

That pieventive measures of control are inoie effective than eorrec 
tive meabuies 

That if coriective measures aie necessary they must be taken im 
mediately in ordei to minimize the extia cost 


The pimcipal objection offeied against the above plan is that costs 
should not be divulged except to those who can be trusted to maintain 
their secrecy, in older to avoid having valuable information, fall into 
the hands of peisons who would use it to the detriment of the organize 
tion This can howevei be largely avoided by limiting the scope of cost 
data received by a mecific employee to matteis that be within his au- 
thority to contiol Thus a statement of how a certain foreman’s pei- 
formance compaies with standard is of little value to outsiders because 
the statement covers only a limited field of opeiations which piobably is 
not compaiable with conditions to be found m any other organization 
Without the noncontrollible overhead, no estimate of the real unit cost 
of the pioduct cm be made, and even the mateiial cost means little 
when it IS not known whether in-fi eight, pui chasing expense receiving 
expense, etc , have been included or how the standards were set 

Chief Executives — ^While quite leady to accept standards and use 
variance lepoits as long as these thmgs apply to subordinates general 
executives do not always welcome application of the same methods to 
expenses foi which they aie directly responsible It is however, impor 
tant that these costs also be included within the budgetary program for 
majoi executives not only spend money foi maintenance of a peisonal 
staff (although this may be a relatively small item), but they exeicise 
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contiol o\er laige cipital outlaws -which aie tesponaiblo foi much of the 
fixed burden that muit be earned by the business These costs need to 
be set up m a long-um capital expenditure budget and icsults oheel ed 
againat inticipations to tneabuie the Boundneso of e\pcuti\ e nulEiiient 
Such a piactico luiv bung home the impoitance of csiefnl sliiili in such 
iiiiltris b^ showing executiics the lObults of thou decuionsi (^co Sec- 
tion 23 on Budgets ) 

Controller- — The ciuient trend is to make the contiollci cooiJinate in 
rank with executnes in chaige ol pioduction, galea and finance Hs usu- 
ally lepoits to the chief executive, and m some cisca dnocth to the 
boazd of diieclora As duet accounting ofiicer, the cunliollei is lespon- 
sible foi all lamifications of the accounting function Ixnoeppel and bc>- 
bold (Managing foi Piofit) define contiolleiahip as 

The cooidiiiuting function in a business, vrorl ing in a detached and 
unbiased way and chaigcd with the icsponsibilitv ot planning for profits 
and pioaicliug suitable contiol machmerj It is the imestigotnc amhti 
cal suggestive and adiisoi} tuuction studjing the business at all points 
all the time and toinudatmg \ hut the pioposed practice should be with 
icfereiicb to sales pioduction and financial control which when icccpti il 
ni mortified bj the executiie becomes the appioved practice loi use b> the 
peitoimuiicc 01 hue’ tunction ot the busuiess 

(Poi discussion of duties of contiollei, see Section 4, The Cost Depiit- 
ment ) 


Accountants— -The accounting division perfoims a valuable sen ice in 
assisting management and opeiatmg men m sotting standiids foi pei- 
formance, m devising pioceduies foi piesentmg objectives in oleii and 
iindeistandable foim and m compiling icsults of nctud poiloimmoe m 
a way which facilitates pionijit contiol action It is the accountant’s 
duty to pieseut facts m a consti active unbiased maunei and to intci 
piet them wlieie advisable Thus, those men lesponsible foi peifoinnnce 
are supplied with infoimition which aeouiatelj infoims them of condi- 
tions and enables them to take direct constiuctive action in terms of 
human, responsibilities 

The essence of successful contiol of costs and expenses is the clear 
defining of organizational responsibilities, hence the accountan-t must 
have a good undei standing of the opeiatmg functions of the business He 
must know enough of pioduction distiibutioa, and financial opei itions 
of the company to assist constiuctively in planning opeiations, to lepoit 
accuratelj, and to mteipict lesults in an unbiased and effective mannei 

Eiske comments on this point as follows (Woild Po-w''ei Conlcienoe 
1936 vol 4) 

The function of costa (and of statistics) is merely to pi ovule the exoou 
tives with that cost and opeiatmg information upon which intelligent 
control must inevitahb he based the contiollei or aooountmi, dcpait 
meiit must anticipate the needs of everj executive it the necesaiij tacts 
aie to be accumulated and avaiUble when wanted He (the accountant) 
should bo BO tiainecl as to appreciate the functions and bioad piobleiiis of 
the other divisions and he must be sufhcientlv lutelhgeiit to go to the 
other executives to discuss with them and leain fiom them what paitioulai 
facts w ill be required and at what interv ala To those executives he should 
be able to ofler the benefits of his experience as to types of analysis 
requiiecl 
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HOW COST CONTROL IS MAINTAINED —Theie aie four 
eSfcential step? in Lstablishmg and mamtaming tontiol o\ er costb, as 
foimulated b} btoienson Joidan &. Haiiiaon, Inc (Making Piofit Plans 
Come Tiue) 

1 A dear definition of the objectue Ihis miobes a piedetermination. 
of what the lesultg ehould be and what it should cost to si cuie them 
In otliLi woids reliable engimerint stand irds. and cost standards 
must be set 

2 A measiiiement of actual accomplishnaeut in compaiison iiith the 
plan This necessitates establishment ot a continuous and np to date 
comparison ot actual costs uith staudaid costs in older to develop 
a ariances Irom standards 

5 In\ estigatiou to determine the causes of failuie to perform aceoid 
ing to plan This calls for mteipretation of lananoes to detcimme 
■n bethel or not the} aie significant and why they have occuned 

4 Institution ot ooriective action avheie needed to bring substandard 
pcrfoimance into line with standaicls This mai also call for a revi 
Sion of the oiigmal plan where necessary to compensate for changing 
conditions 

These hate been fuither elaborated by Raymond P Mai pie of the 
National 'Association of Cost Accountants, who has piepaied the fol- 
lowing outline of cost control principles 

1 Accounts should be fitted to oiganization chart so that costs can be 
segregated by individual lesponsibilities 

2 Cost accounts by inditidual responsibilities should be subdivided 
undei unitoim cJassificotioiis to show natuie of expenditures 

3 Goals m the toim of stuudaide budgets, aud allow inees should be 
set and constantly kept up to date 

i Wheie justifiable coat \aiies with the rate of activity vaiuble or 
flexible budgets aud allowances should he developed 

6 btandoids budgets, aud allowances should be piepued with the 
cQopeiation ot the person lesponsible toi each coat item aud should 
be agreed to by him 

G Vaiiations of actual costs fiom standaid oi budget should be seg 
legated and shown in sufficient detail so that lespon-ibilit} £oi each 
V ariancL can be defimtel} determined 

7 Piequent reports ot the costs for which he is responsible should be 
supplied each person who is leaponsible toi contiol ot aiij cost ele 
meut These repoits should emphasize van mees ot actual costs from 
standards or budgeted fagures 

8 Appoitioned oi prorated costs ovei which an executive or subexeo 
utne has no control should not be combined in his cost lepoits with 
the costs over which he does have contiol 

9 As an inducement to those responsible toi the control ot costs an 
incentive system ot the savings shai mg" sort should be developed 


Control Through Standards 

IMPORTANCE OF ADEQUATE STANDARDS —Costs can be 
justified only in toi mo of what they ought to be undci the paiticulat 
opeiatmg conditions Thus, Fiske (World Powei Conference 1936 vol 
4) stales 

The need foi standarda is implied in the woid control itself Theie 
must be conscious oi subconscious standards or limits if expenses aie to be 
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“conti oiled ” The very statement that cj-penses oi eosta aie “out of line’ 
01 ‘ too high” connotes a line or level from v hich expcnbcs oi coats ha\ e 
dcpTited 

btanilards are used bj all businesses for expense control Tlic con 
tiol cm onh be as eftectiie as the soundness of the standiid used -is a 
basis for ineasurement 

Stud} of the setting of standards m addition to the lalue of its lesiilts 
in expense contiol usuallj pays big dividends m discovery of wins of 
1 educing expenses 

The setting of sound standards is an engineering job and the success of 
the control plan stands oi falls on the contribution of eiigineeis loi cjuan 
tity stanchich aie its veiv foundation Mateiial lequnements vv aste and 
spoilage allowances vields opeiatiou and piocess time staiulaicls and 
power and othei seivice requuenicnts aie all engineeimg jobs It is these 
quantities which aie subject to ooutiol Costs aie the product of quantities 
and puces but piiccs aie geueiallj an uncoutiollable item leaving quan 
titles as the onlv factor subject to contiol Indeed icpoits in teims of 
quantities (quantities of niateiials used of waste of spoilage of power 
etc) will fiequeiitlj foiin the backbone of the control plan If pioduotion 
executives can 1 eep these within standard toleiances, tlieii costs will tal e 
care of themselves 


RELATION BETWEEN STANDARD QUANTITIES AND 
STANDARD COSTS— Sound quantity stnndaids aie the foundation 
of any contiol plan Tho contribution of the engmcei and pioduclion 
man in the deteimmntion of piopei allowances foi kihoi times oi nnte- 
iial quantities i» vital to the setting ol piopei standaicls foi contiol 
A standard cost is the monetaiy expiession of these quantity stand- 
aids With the establishment of a stanchid puce pei unit of standaul 
time 01 stauchid quantity a quantity standaid can be expiosscd in 
dellars It a ccitam laboi opeiation has a quantity stand ud of two 
houis and a puce standaid of $90 per houi, the icsultant standaid cost is 
$1 80 If the quantity standaid foi a mitenal is 8 pounds and the puce 
standaid pei pound is $40 the standard cost is $o20 
CONTROLLABLE AND UNCONTROLLABLE COSTS - 
Product costs m a piiticular depaitment include both eosts incurred 
within the depaitment and those proiated to it fiom othei departments 
Costs pioiated fiom without aio not contiollable by the depaitment 
head to whom such costs aie pioiated Likewise ceitain costs mouiied 
within a depaitment iie often not contiollable by the foreman 
A foieman can control time spent on an opeiation, but he usually has 
no contiol over wage latos oi changes in those lates He can control 
matenal usage, spoilage, etc, but he cannot control the piicos paid for 
mateiial At a given volume of pioduction he can contiol the activities 
of sweepeis, helpeis oileis, and cleaners and othei items of indirect cost, 
but cannot contiol changes m the volume of production allocated to 
his depaitment oi the puces paid foi each unit of such sen ice 
A good standard cost system iccognizos the distinction between con 
tiollable and uncontiollablo items under a pailiculai lesponsibility and 
thus facilitates analysis of lesults foi effective contiol 


Assume a laboi opeiation with a quantity standaid of two hours and a 
labor piiee standaid of $90 pei houi and a lesultaiit standaid cost of 
$180 For 1 000 such pieces the standard cost as charged through records 
IS $1 800 Assume also that actual labor coats mcuried were $1 950 The 
resulting difference as shown by the lecords appeals to be an unfavorable 
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\ariance ot $150 Without tuither analjbis manigement might interpret 
this difleitnce ae evidmce of inefBcienty on the part of the foreman Under 
a stanJaid eost sjstim it is possible to analyze \aiiaiiCLS into (luantity 
and piiee factors Suppose that such analysis revealed that hours actually 
ivoil ed were 1 050 and that the wage late pei hour had been changed (by 
management action) to $1 00 per hour The following aiialjsis icsults 


Standard foi 1 000 pieces 2 000 hours at $ 00 per hour $1 800 

Actual toi 1 000 pieces 1 950 houis at $1 00 per houi I 050 

Total variance to be accounted foi $—150 

Accounted for as follows 

1 Ratevinance 1050 X $10 = -$103 

2 Time (elhciency) variance 60 hrs X $ 90 = + 45 — $ 150 


By tins appioaoh, attention is focused on causes of variance thus fulfill 
ing one of the essentials of any contiol mechanism (See Sections 2 and 
7 foi detailed discussion of vaiiances ) 

LIMITATIONS OF STANDARD COSTS FOR CONTROL - 
The most common difficulty in mtcipieting vaiiations results from fluc- 
tuations in tlie volume of pioduction Pioduct standaid costs are ex 
pie sed as costs per unit of product These in turn aie made up of unit 
standard costs of peiloiming each opeiation, unit stindard costs of 
mateiials, and unit standard costs of oierhead m each department 
Oveihead standaid costs pei unit must be based upon an assumption as 
to volume of pioduction 

Many types of oveihead items do not vary propoitionately with 
changes m volume With unit standard costs howeiei, the same amount 
of oieihead pei unit of pioduct goes through the leeoids regardless of 
the volume of production Because actual fixed oi semi-fi\ed expenses 
aio ohaiged to the lecoids as incuiied, the lesult is “overabsoibed” bur- 
den if volume is high or “undeiabsorbed” burden if \olume is low 
Nearly eveiy busmesa has both seasonal and cyclical vaiiations from a 
“noimal” volume It is almost mevitable that eveiy opeiating penod is 
at vaiiance m some degiee from the volume level upon which unit over- 
head standard costs are based 

The decision as to the volume of work to be peiformed m a depait- 
ment m a paiticulai operating period is not made by the foreman but 
elsevvheie Under such conditions a contiol report measuring efficiency 
of a foieman can be piepaied only aflei the volume variance is identi- 
fied, analyzed, and segregated fiom the figuies piesented as a moasuie of 
the foreman’s effectiveness in dischaigmg his responsibility “tnalvses of 
noncontrollable variances (of which piice and volume v anances aie the 
pnncipal tvpes) must be made before such contiollable items as mateiial 
usage and laboi efficiency can be identified and lepoited to those respon- 
sible foi them 

PRINCIPLE OF EXCEPTIONS— Once plans have been pre- 
pared, the executive is less concerned with performance which is m 
accord with the budget than with those matters that deviate from it 
Theiefore it is the latter class of occunences only that need be brought 
to the executive’s attention Operations which are piogressmg satisfac- 
torily can safely be left to persons charged with doing routine woik in 
Older that the time of executives may be devoted to planning and ad- 
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ceitiin b\ llip imhtiLal pioce^t. lint tlie ckcie ise it, a lesitimate onn 
ami Im not boon inoie tlnn off'-et In a cones] ondinf, incieasL snine 
wheieele Inlioduction of i snlistitule ni ilen il nn\ u suit in i dccieisc 
in iliiLtt niateinl co ts but it imi ilso icmlt in in iiuici'ed Kboi tool 
sjiuihfee 01 otlici cost Sometimes the sitisl ittioii of Jiboi the qinlilv 
ol pioduct, and the siibseiiiRiit peifoimime of in ithmcs and tools aie 
iffpctcd as, a icsnlt of efloits to lodnce cost of mnlciials oi suiiplits 
TIiLse conditions do not nnincdntolv sliow up m the iiianuf icliniub costs 
but aie nonetheJest. leal, though difficult to find and iiiea me 

MATERIAL PRICE VARIANCES— It ib ilwais dcsiiable that 
puce aammes bo sc„ieRat(d fiom opei itiiiR aaiiances sq th it euli one 
nny be giien its piopei pixee and cxccutncs bo Jield it sponsible only 
foi those within then contiol The anahais ot puce \ ainnces is simpli- 
fied ba peifoiraing such anahsis at the time ot loucliciiug Thus feand- 
eis (Cost Accounting ioi Conti ol) states 

Some companies unnlire nnoices n& soon as thev aie iccened into 
stnndaid costs and laimtions thcicfiom the standaid costs aio cnteied 
niimediatcly in the lecoids and attexwaids caiiied to the inaiuif xctniing 
acioiints In tins wax the purchase variations aie picl ed up imuicdiittly 
and shown lu the lepoits to the eiecxitii cs 

Price Variance Reports— Fig 1 is a icpoit of mxlciial puce xxiia- 
tions suggested by Peiiy (N A.C 4 lexi Book I'm) Its piiiposo is to 
bcpaiate the puce t aunnee factoi fionx the xisige Jaitoi on both i iw xnd 
inaniifxctniecl mateiials The nsige f ictoi is subjected to 1 ilei anahsis 
on the basis of contiollable efficiencies This lepoit compaios actual 
agiinst standaid m doll ns at the tune of puichasc, mclndmg standaid 
and actual unit puces and ciuantitx pmeliased Both the mill x ice-piesi- 
dent and pxuchasmg a^ent xeceixe the lepoit 

Responsibility of Purchasing Department — \ctioii of the pin eh is 
mg depaitment with lespect to biomt, policies influences both puce and 
usage ol mateual Puce is usually thought of as iiiicontiollahle, since it 
H laigeh an outside fuetoi Nexeitheio«b the pin chasing dcpiitinont 
can contiol puce to some extent thiough eftoits to obliin niaxinium cash 
discounts, quantity discounts by placing oideis in oft eisuiis by spac- 
ing oideis oxei a peiiod of time by entpiing into contiact obligations 
etc To these may also be added such cucunistancos as use by the 
manufactuiin„ depaitment of a type of mateual costing moie thin tint 
called fox in the bpecificationb because the piucliasmg depaitment tailed 
to maintain an adequate supply of the needed x ai ictv 

Some xaiianceo, m pailicxilax those of muket piico, ipsult fioni 
changes in cxteinal cixciimstanccs oxei xvhioh the plait Ins little oi no 
control Hence these xanaixecs me not to be leg aided piimiiilv is in- 
dexes of peisonal pcifoxmance bv the purchasing ofixeii but iiXble ul as 
inclicatois of possible needs foi changes in standaids, in the luocluct 
puce, 01 in the kind of mateuils used 

The extent to which the purchasing agent is icspoiisihlo foi puce is 
a matloi, of administi itix e policy Buying on basis of puce alone iiiiv 
degeneiate into speculation It may also tie up needed xxoikuig capital 
in laige inxcntoiy items when such capital is needed foi otliei items 
Whethci a puichasing agent shall be allowed discretion to buy xvhen 
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he concicleig eonditions fa^oiable rnu«t be dtciclecl on llic mciits of each 
ei'P iSandei'3 (Cotat Accounting, foi Conti ol) blnlco 

In the gieit inijoiitj of cases the safci polici is to hni e the pmclnsiiii, 
of 111 itciials (.uieliiHv icgiilatcd to the in iiiut irtiii iii„ iicuh of t]ie bnsiiitub 
It tlie puichiBiiit luLiit IS to speciiliite m i uv iiiitciiilb ns 1= done i\hL]i 
he bins luoie tliiui is iinmeclntch iicicssiii two s itooii ads slioukl be put 
oil tliL situation Inst it should be dctciniincd bi spi c i il lolc ot tlic 
diiLitois and second such excess puieh ises should be sep a itcli aceoiiiited 
loi 111 oidei to show the lesulta ot the pulicj 

Changes in Quality of Materials Used — SubsUtutiou ot matcinls 
may ciuse both juice and usage aaiiances &ut]i chiUcOs lie bi ought 
about bj. substitution at the instance of 

1 ILngmeei ing depnitnieiit 

2 Puichasuii, dcimitinent 

3 Foi email iii the opeiatiiig depnitnieiit 

The change may be wilful oi it may be biought about ba necossitv 
because of the hick of the mateiial ouginallj specihed Such substitu 
tions of material must be caiefullj watched both as to then cflcct on 
mnteiial puces and niateiial usage II often haiipeiis that a faaoiibh 
piico alliance, because of cheipei matoiuals is oll'Ot ba unfit oiuble 
usage \nnancr because the eheapei miteiul pioduces nioie «poi) ir,e ind 
theiefoie maolaes gienlei consumption The icaeiso mn ol couiso bo 
tiue that IS by using bottei naatciial a net sa\ in^ c ui be etlccted thiough 
moie economical use of mateiials 

In a Goiinectioiit hardware manufai tilling concoin a 5 % incioaso in 
dnect niiteiials cost netted a 10% deeiease in othei costs of inuudnctiii 
ing a paiticnlai product Munj conceins piodueing two „i icleB ot a pioihut 
have found that it is eeoiioin} to use the same matiuals in both pioducts 
The Fold automobile is in maiia respects an dluBtintion of this idea 
Good management practice reqiiiiea that each element of diiect oi in 
dnect cost aflected ni aiij waa bi a pioposed change in piocluct maehine 
Ol tool be carefully nuabzed and tlie total saxiugs oi cost dcteimmed 
befoie autlioii/ation foi the change la gnen 

Responsibility of Engineering Department — Tlie action, of the engi- 
neeiing department may also be respon ible foi both price and usage 
vai lances This they can accomplish by 

1 Authoiuiiig the substitution of a difteient mateiial than that orig 
iiinlly specified 

2 By changing the piocessmg technique invohing tool changes lede 
signing of product etc 

USAGE VARIANCES — Undei this heading aio included ill those 
pioduction factoia that have a dnect beainig upon the consumption of 
mnteiial These lange all the way fiom changes m design of maihmery, 
tools, Ol pioduct to the gains oi losses aiismg liom the Imndhng oi pioo- 
es=iiiB of the material 

Material Usage Reports — Fig 2 shows a imtenal usage \aiiancc 
repoit as used by Peiiy (NACA 'ieai Book, 1041) It is piopaied foi 
the manutdctuimg -vice-president superintendent of weaving looms and 
depaitment handling law materials The lepoit shows lesponsibilities 
by looms foi material usage by compaimg the actual mateiial oonsump- 
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tion with the standaid co&t allomnce A simiiai lepoit is described bv 
Lausc (N IC V Aeai Book, 1935 ako NACA Bulletin, ^ ol 19) In 
the lattei case, usage standards aie expressed m poundb loi oulIi product 
specihoation k duih icpoil issued bj the tost drpaitment to foieraen 
shows only those items on which the acLuil weights used exceed stand- 
ard weiohts allowed roicmen thus conientiate daily on thoac items m 
excess ot stindaid A weeklj lepoit (Fig 3), coinpaimg actual and 


Loom No 


htiiidaid 
Cost Allowance 
Inc Waste 


Actual Usage 
at Mandat d 


Usage % of 

Vaiintion Standaid 


Totals $8b 73 j 


Pig 2 Mateiial Usage Vaiia 


standaid usage, is piepaied b\ the cost department by product lines It 
lists the complete peiloimance m ichtion to allowable standards For 
each model of lunmng boairl the total numbei produced duimg the week 
is shown total weight of mateiial used, umt actual weight standaid 
weight the ph>sical and dolliii xaiianccs on each pioduot foi the week 
and cumulatn e to date A monthly lepoit summaiizes the cost vaiiances 
b> pioduots (Fig 4) 

Changes in Design of Product, Machinery, or Tools— Dexelopment 
and impioiement of pioducts machinery, and tools aie necessary to 
plant piogicss, and analysis of direct material costs should stimulate 
and not letaid this process Howevei, m many oases cost of diiect mate- 
rials IS incieased bj changes m product tools, oi machines Sometimes 
the mciease is due to making stocks of materials obsolete, at others it is 
due to an incieased consumption of mateiials or the use of moie expen- 
sive mateiials It is alwajs necessarj in case mateiial costs have m- 
ci cased due to this cause to analjze other accounts which may be 
affected and thereby discov er if theie has been a compensating dooiease 
in the costs of some other element This is frequently the case 

Changes in Methods of Processing or Fabricating — A change m 
methods of piocessing oi fabiicating, like a change in product oi maohin- 
eiy, may produce a gieatei effect on othei elements of cost than it does 
on mateiial cost In fact, unless a change in method loduces the quantity 
of inatoiials lequiied, oi reduces the amount of spoilage no change in 
material costs will take place It is assumed that the changed method 
does not bung about obsolescence of mateiials in stock Time study, late 
setting and methods engineers must look to production oontiol and the 
cost accounting divisions for much information before inlroducmg 
changes which will be economical when all costs aie calculated 
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Report of Material Usage 
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Excess Spoilage of Materials During Production — B , spoilage 

IS a siniptom lathei than a cuise of cost i auctions It is difhcult to 
contiol because so many factois aie imolvcd am one ot am (ombini- 
lion of Tvluth may be lesponsible Failuic to follovr spccifacUion^ or 
m liuctions defeclii o matciials tools, michmcij oi mrthods ini hiding 
speed and feed of michines, giecn opciatois, lack ot idequiite insluiL- 
tions, incoiiLct instiuctions, worn inspection tools, caielcs iic s ot opci i- 

tois, and pool wage pajment plans aie but a Icis ot the pioducLion lic- 

toit, 'nhich may lead to spoilage An undeiat mding ot the cause suggests 
undeilymg conditions as well as management piactices ncccssaiy to 
eliminate oi contiol the conditions 

Losses in the Storesroom — Stoiesiooms aie sometimes moie piolific 
as sources of mateiial loss than manufactuimg opeiations Ihis may be 
due to lack of good oiganizatiou, pool mateiial accounting contiol® in- 
adequate stoiage space, pool location of stoiesiooms lack ot piopei 
fctoies facilities carelessness lu handling oi stowing miteiials mooiiect 
issue of mateiials, theft, oi any one or moie of many othei causes To 
eliminate losses m the stoiesioom it is essential that it be piopeily oigan- 
ized, poisonnel caiefully chosen and piopeily tiained and supei vised, that 
methods of opeiation and contiol be efficient and adequate space, facili- 
ties, and piotectiou furmshed foi mateiials to be stoied 

Damage in Handling — This cause foi waste of mafeiiiils should be 
entnely eliminated except toi semi-occnsionnl and uniioiduble accidents 
Conditions pioducing the cause are lick of adequate handling dcMces 
lack ot aisles coiiidoia oi lumiays foi handling, and fuluie to tuun 
handling foice In the mam deteimination of needed handling equip- 
ment IS an engmceimg pioblem as is layout of handling space 

Too Rigid Inspection — Quality of pioduct cannot be jeopaiclizcd foi 
a possible chance to make small sa\mgs in diiect matcinls costs How- 
caei, theie aie times when inspection limits aie too finely cliann and 
excessive 1 ejection occuis It is oftentimes possible slightly to lelax in- 
spection limits without changing or affecting in any way standaids ot 
quality Engineeis aie likely to think m tcims of high piecision and 
accuracy lathei than oi costs, with lesult that limits may be set which 
aie iinnece-saiily rigid Time study and methods men aie fiequently in 
a good position to uneaith. cases of too iigid inspection 

Errors in Accounting Charges —This cause is of a minoi nature and 
should seldom occur Occasionally, because of an indefinite account 
classification, failuie of lequisitionei to indicate account oi piodiictioii 
order to be chaiged with mateiials, oi caiolcs ness on the pait of the 
mateiial contiol oi cost cleik, mateiials aie ch aged to the wiong pioduc- 
tion Older, oi mateiials intended foi expeiiment d tool, oi muntenance 
use may be chaiged to a pioduction oidei If lequisitions uc lofused 
unless they indicate the chaige, and due caio is used by those Imndling 
requisitions in the contiol and cost depailmcnts, such eriois c ai bo piao- 
tically eliminated 

Another enor of an accountmg natuie oocuis tliiougli failuie of the 
pioduction depaitment to return unneeded mateiial to the stoiesioom 
foi ciedit, 01 failuie to obtain a material credit slip when excess mateiial 
IS leturned In both cases material usage is distoitcd unfavorably it is 
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the foipmans iespon<;ibilitj to mxke suic that all e-tcess material is 
lotuined and piopei ciedit is leceued 
SUPPLIES AND OTHER INDIRECT MATERIALS —PhysF 
cal and aocountmo contiol of hupplies and indirect miteiials is fiequently 
less positne and less accuiate than foi diicct mateiials, eithei because 
of the difficulty in measuimg then consumption, oi because it la not 
thought «oith while In many cases this is due to the belief that the cost 
of definite contiol o\ei items of supplies and indiiect mateiial would be 
in excess of its \ alue and e\ en gieatei m some cases than the cost of the 
supiilies Waste in the stoiesioom, lack of piotection to supplies held in. 
an opeiatmg depaitment, caielessness m issue and use substitution of 
an expensne supply item lor a cheap one that should be used, and other 
such causes piomote waste and incieasc cost 

Analjrsis of Labor Costs 

DIRECT LABOR VARIANCES — In line with the managerial 
“piinciple of exceptions” analjsis of diiect labor cost should center 
around the \aiiations fiom standard Assuming the standards to be set 
piopeily, management’s concern is to attain them Excess labor cost 
(le above '■tanduid) indicates the existence ol conditions which call 
foi collection The cause of such excesses must be analyzed and, if pos- 
sible, lemoved 

Compaiison of actual labor cost pei unit foi one period with that of 
another peiiod, oi with the sLandaid labor cost pet unit, is only the stall- 
ing point in laboi cost inalysis It incasuies total vaiiation oi excess but 
discloses no information concerning causes Since labor cost is a function 
of two faotois, wage i itc and time, it follows that the excess must be 
quantitatively bioken down m teims of these faotois 
The analysis of diiect labni cost vaiiances follows the same general 
plan as that for direct inateual cost vaiiances but the causes of the 
vaiianoos differ A list of possible hboi vaiiance causes follows 

1 Rate variance somces 
a V age late thauses 

b Change of payment plan e g fiom pieoewoik to time work etc 
c Change ni grade of labor used 
d Cleiical eiioas 

2 Time or efficiency variances as affected by 
a Selection ot woikeis 

b Tiainmg ot workcas 
c Frequency ot change overs 
d Laboi tuinover 
e Incentive wa^e payment plan 
f Woil ing conditions 
K Woikmg hours 
h Honesty among workers 
1 Selection ot machines and tools 
1 Changes m design ot produc* 

k Changes m machinery tools, or methods of production 
1 Adequate accounting or production lecords 
These leasons foi laboi cost vaiiances lepiesent managerial problems 
The pioblem of the cost analyst is to discover the leasons behmd the 
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reasons, le, \\hv -noiLerg aie pooilj tiamej impiopuly supei\ued etc 
This is a task ■^^h^ch takes the anah&t bejond the lealm of cO't accoimt- 
iDg he constitutes m effect a soit of haison between the co=t depaitmcnt 
and those execiitnes m a plant chaigcd ^\lth the foimiilalion and exetu- 
lion of manageiial polieics By mtcniews iiiic=tioning, confeienecs in 
aCnoral, bj face to fate t ill s the cost an ihst MOil s back fi nm (he lepoi t 
iigiiies to the iindoil-ving causes foi subnormal performance lit then 
slates his conclusions, and leaaes to exeoutue action the indicitcd 
lemedy (Foi methods of computing laboi laiianccs sic bcctions 2 
and 7 ) 

The immediate control of direct labor cost is, in most coiicpins in the 
hands of foiemen This lequiies that the\ be pioiided nith icpoits 
daily 01 weekly to help them m keeping this tlement of cost \ithm 
stnndaid limits Wheie the lates paid lie deteiniined ba a mntiact -rtith 
t union 01 by executiaes othci than foiemen on)) the iisioC and selec- 
tion of the collect glade of laboi is chaigeible to foiemen 

Niimcious deaices foi gaining the cooperation of both workmen and 
foremen ha\e been applied to aid m keeping dnect laboi co^to witlim the 
standaids Among the most effective of these iic 


1 Iiifoimiiig the noikman of the stnnJaid on eich job bctoic ho bo 
tins noil oil it 

2 Use of an incentne pajment plan which icwaids the woikoi foi 
mimtainiiit, stanUaids 


RATE VARIANCES — Rate aaiiances lepiesent the diffcienco be- 
tween the standiid co^t foi the stand iid time illowincc and the actual 
cost foi the 'ame time allowance The most obiious cuise of i ilc i ui- 
ancos is occasioned by authoiized changes in the wage sliiiiluic In the 
case of mcieasod wage intes the question that should be lai-ed is why 
the increase occiiiied, particulaily if it is not an annual incici'e coaeicd 
lay company wage pohej E\en m such cises it m iv be avoith while to 
leaieav the policy Many plants pay an excessne laboi hill because they 
haae no fixed wage paament policies and incici-es aie icsult of indnid- 
ual baigainmg oi favoiitism As a mattei of setting fan wage standaids 
nd granting mei eases upon basis of meiit lathei th in continuous sen ice 
and to aaoid dissatisfaction of woilcis and steadily mounting costs 
without mcieases in pioduotiaity, lob classifications and salai) iiinges 
foi each job should be woiked out The lesultmg w ige mcioa-es will then 
< ome only as a woikei is moved from one job cla & to inofhoi Unless 
tiansfcis leceixe the constant attention of management, tin pi uit is in 
no better shape than when it had no wage standaidir ilion Othei foiccs 
less obiious al=o piodiico rate x'aiiancos, foi ex iraple, ihingiiig the 
method of payment such as changing fiom time woik to piiicwoil oi 
ciiois in the pavioll depaitraent m using the wiong i itcs m ly pioduce 
seeming into xaiiancos 

One cause of excess labor cost is to bo found m the pairaont of 
nbo\e standaid rates The amount, but not the cause, of this ixciss is 
disclosed by the late vaiiance account Actually tlioie me two jiimcipid 
causes of a avage rate vaiiince, aside fiom authoiized wage mcieasos 

1 Employment of high late employ cos on low rate tasks 
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la the foimei ease an mcieaac in the aieiage houily late of a depart 
ment tales place, although no one has been gnen a wa^e increase In 
the case ot oaeitiine a similar lnflea'^e talcs place due to the premium 
wage paid foi the excess houis The picsence of both should bo checked 
constantly thiough lepoits Fig 5 is deigned to disclose the picsencc 
of the foimcr and. at the same time to show the amount of overtime in 
dollais 

In this repoit Ihe difteience between columns (3) and (1) repiosonts 
0161 tune m dollais Column (6) is denied horn (4) and (5) and affords 
a significant conipaiison with (2) The diffetenoe shown m column (7) 
indicates the piesence of the fii^t cause of laboi late lanance men- 
tioned above This leport maj be supplemented bj a report on over 


AVERA6E HOURLY PAYROLL 

DEPARTMENT WEEKENDING 

JOB 

CUS*S^F1CA 

TION 

(2) 

MIDPOINT 

CUSS 

TOTAL 

PAYROLL 

INCLUDINO 

OVERTIME 

TOTAL 

PAYROLL 

CXCLUDINO 

OVERTIME 

(5) 

TOTAL 

HOURS 

WORKED 

AVERAGE 

HOURLY 

EARNINGS 

EXCIUDIHO 

OVEMIME 

(7) 

DIFFERENCE 
BETWEEN 
CUSSIFIED 
RATE A>ID 
AVERAGE RATE 

(8) 

REASONS 

$ 5D- 59 

* 5! 







60 - 69 
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Fia 6 Average Houily Pajroll Analysis 


TIME VARIANCES — The second cause of excess laboi cost lies in 
the time factoi, and concerns the use ot an excessne numbei of labor 
houio to peifoiin a gnen quantity of woik Not only aie the reasons 
moic numerous than those which cieate laboi late lariauces but they 
aie also hardei to discoiei and contiol Consequently, the bulk of labor 
lepoits is deleted to the time element 
A compaiison between estimated or budgeted unit man-houis and 
actual unit man-bouis, leiealing eithei a gam oi loss, is piovided foi m 
Fig 6 Study of such a leport may lead to an ini estigation of the eflec- 
tneness of laboi and to a leiision of hboi policies Traomg back to 
causes, theie may be levealed that the light man was not placed in the 
right job, that a foreman has failed to secuie coopeiation ot workers. 
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ELPORTS A.N\L'!Lt>Ih AND CUNTI.OL 


[Sec 1 

tint ti lining incl instuiction of new woikti^ im nu fin lent nnd f uilh 
Jilt 11 if,e mcentne jil ms woic licking oi thil 1 ikoi tuinoiri A\ is 
(\fL ne Inioim ilion tlnib pu-'Liilcd iind comp iirii li IS iiliufl hi iiin^ 
ui>un UKhvidiinl pioductn ilj ot -noikois iiinki Ihi ton m in ol idipiil 
incnt llie icpoit coicis a week, but i simd ii upoit should hi pic 
pared dnilj Hie lattfi icpicsonts slindnd piictiir iii tin i i o ot uni 
automobile iiniiulactuici -nlictc i diiK pi lut lopoil nuludcs i com 
pati on of acUul and standaid liboi costs 



Fig 0 Diioct Laboi Wcollv Gain imd Loss Ropoit 


etc, aip locognized, ^et it is possible, wheie ciichd job annh'Os and 
specihc itions ha\e been made loi a liained emplo>infut min to choose 
labor with gieatei accuiacv than wheie jobs hi\c not been imhzcd oi 
wlieie choice is made by someone not tlioioiiMld'V skilled in the work 
Ottentimes it is not inheient weikno s ot the in in selected but i loin 
liination of man and job The psychiatust has been ol some lalne in 
helping to place men in the light jobs Centralized cmplojmeut min- 
job specifications picemplojment medical exammitions and no job 
selling” during the employment piocess aie helpful 
Training of Workers — It is not always piofitahle to seek the ti uned 
man It may be easiei and eheapei to do oiiginal ti miinp Oltentimrs 
a woikei lecenes job tiainmg fiom someone who is not mtiieslcd, docs 
not know corieet methods, oi tails to impiit full instiucliou loo fie- 
quently as a mattei of economy the now man leccucs lus inslnution 
from a fellow woikman who knows bul litllc moio lli in ho, oi who is nut 
pud foi this time-tal mg woik It is not always easy lo deteiniini whit 
training is needed and the best wav to give it, bul needs fm 1i lining 
must be as clearly defined as possible, and methods soke tod wluih jiio- 
■duce most efiicient and economical lesults Close coopniition botweon 
pi inning oi methods work and tiainmg depaitment is ossenliil 
It 13 possible to analyze the effect on e&cieucy of the bieaking m of 
new employees, paiticularly m those cases wheie the now employee is 
not tiained by a separate tiainmg division but tal es his place immedi- 
ately m the shop and is tramed by a legulai opeiatoi Wfieie tho new 




ANALl&IS OF LABOR CO&Tfe 


Sec 1] 


emplQjpe is a sub Utiition. ind noL an addition to the foice there lesulM 
a two w ij dioi) in eiheieuc^ that brouglit about by substitution of i 
gieon opeiatoi foi an expeiipnced opci dor ind lo s of output of the 
opoiatoi thuged with the nowiomei’s instiuetion The following eiatn- 
plc illustiates the impoitince ot this piobltm 

Vflt \L PRODUCTION IN UNITS 
iNoimd output pel chj = 100 unils) 


Output foi 
Nu\ liniplojee 
(in units) 


00 

656 




Output foi 
lemcd FmploiLt 
,c(l with traiiuug) 
(m units,) 


Aggregate efficiency foi the “team” during the 10 daj tiainmg period 
IS measiiied bj the latio 2 qqo ~ 66 8% This docs not mean that unit: 
labor costs use piopoitionatcly, since the new emplojoe may not be 
paiti the standaicl late while learning In the case ot the e\peiienced 
woiker howoici, tlieie is a diiect lelationsliip between his loss of effi- 
ciency and unit coot 

Frequency of Change-Overs — An impoitant cause of eveeso diieot 
labor costs is fiequent change-o\ et on jobs If a given pioduction depait- 
ment piocesses a ‘family” of types which aie sufficiently dissimilai to 
requiie some change m proceduie, theie 13 bound to follow upon each 
change-ovci a loweimg of efficiency and if change oveis are fiequent, 
the loss may be significant To measure the loss theie must be data on 

1 Number of change oveis 

2 Length of lulls 

3 Daily output per operatoi 

The method of analysis is illustiated below In this case a given depart- 
ment piocesses foiu lelated pioducts A B, C, and D Foi each type a 
normal weekly output pei opoiatoi has been potibhshed Study ot per- 
foimance lecoids indicates a diop m output when a nrw type is put in 
process, and timo icquned to lecmer to noimal efficiency, as follows 


Type A Type L 

Standttid output pel opeiator 

pel wctl — units 200 150 

Output upon change ovei — 
units 100 50 

Time to lecoiei to standard 

output — w eeks 2 2 


Tj pc C Ti pe D 
100 600 

20 100 

1 3 
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In cileuliting average relative efficiency thioiighout the itcoicry 
] eiiod it IS teibible loi shoit peiiod^ to 'I'-^unie •^ti Ur,ht-hnc iccoicii 
[n Cl ( of a cli im,e to type V ioi CMmple pioduclion tills to t i ilc ol 
too Dints pu -wctlv Bt the end of the hist yctk the i itc Ins ii in to 
]50 units the itciigo foi the neck being 12a Iho pioduclion i ilc ioi 
ocond nock hcgiiis at loO and ends at 2Q0 the i\ei igo Iii ing 17o tiu 
aciage foi the tno nccls is laO oi 7a' ot noiiiiil On 1iic ' iiiie b ms 
1 hangcb to olhei ttpis icsult in the lollonin^ aici i^o i itoa ol cthLitnc\ 
duimg the iicoiciv pcuod, B 60yi9c, C, GOy D 00' 

It Is appaioni tint litquent clnngc-otcis iint icsult m sciious ]o s ot 
operating efficiency Ihe loss obviouJy is leduted ns the Jmglh ol iiin 
19 incieased, tnd incictsed nilh shoitei iiius The e\tmplo gnen IkIdu 
illiisti itcs tins tact and is based on the toiegoing dita with udditiou il m 
tormation coxeiing length of luns 


No of 
Bun 
1 
2 
3 
i 
5 



Length of Bun 
(in ncJ s) 


7a 0 



Since actual i 


3 7j‘-' 


5 foi 1 






Second iiin Output in units foi each of tluce — , 

tnelj 75 125 and liO and lueiage foi Uiiee ucels is i nhulc noidd hi 
lia^a Ol 77 8% ot standard 

Thud iim Output in units foi each of tuo uccls is 00 and 100 iiul 
ateiagc foi pciiod is 80 oi SO o ol btaiulaid 
Fourth run Output foi each ot tuo weeks is lespcctiveb 100 i units 
and 300 units and aaciate loi iiin is 233% units oi 4b i% ot stand iid 
Fifth luu Output toi each ot tluce w eel s is lespectnclc 12 i 175 uid 
■>00 and aaeiakP foi nin is 160 a oi 83% ,o ot stiiiduul Note that willi 
twowcek lun foi type A, aaeiige efliciency is 76% with tlucowccl lun 
aierige is 83%% 


The full eftect of these fiequcnt chango-oaois on opeialing efficiency 
for the twehe-ttcek pciiod is indicated by the tollowmg ^umraaiy 


Standnid Output Actual Output 


Totals 
* Approaini 


The effect of shoit luns and fiequent chnuge-oa eis is so maiked os 
to call for caieful study of a company’s pioduction policy Use ot a 
Oantt type chart is leij useful in locusing attention on this pioblem 



See 1] 


AN-VL\&I& or LABOR COSTS 


The illu'Jttation pie'if'nted abo-ve omit:> ceitam factoiij ^liioh m piac 
tioe must be consideied 

1 No allow aiicc has, been made for set up time This laries consider 
abb dcpemling upon the natuie of the chuiige and may itsult in a 
much shaipei diop in elhciencj than that illuslnted 

2 No mention was made ot costa of the nltcinatue pohej of loiigei inns 
and ftwLi change cieiH 'Whethci this policj can be adopted dc 
pends on the abilitj of the management to toiecaat siUs actm itelj 
and on the availabditj ot storage fnoiJities and costs tlicnot 

Labor Turnover — ^Loss of efRciencv lesultmg fiom changes ni the 
woikmg foice ib ot such significance as to call foi peuodic lepoits on 
labor turnotpi Fig 7 is an illii tiation of such a leport, adapted fiom 
Dohr, Inghiam, and Loan (Cost Accounting) 

L IBOR iURNOTER REPORT 
Period Ei,dirg 


Dept 1 Dept 2 Dept 3 Dept 4 
Number employed at beginning 4S 53 WO 11 

Added during peiiod 8 W IT ^ 

Total 50 (lo 115 13 

Number of sepaiations duiiUo pciiod 11 7 20 3_ 

Numbei employed at end 4a 50 95 10 

rmnovei index* 204 laO ISO -3S 

Tiirnovci pievious period 190 Kil 13o 210 

‘Calculated for Dcpuitmcnt 4 238 

Eia 7 Labor Tuinoaer Report 

Incentive Wage Payment Plan — Reitell advocates the payment of spe- 
cific peicentages of savings athieved through beating standards to those 
lesponsible for the success accomplished In this way each supeivisor’c 
bonus IS closely allied with the woik and the expenses undei ins diiect 
oontiol and with the savings his contiol accomplishes 

The incentive system of a leading Now England manufactuier assures 
every piodiiction executiv'e, logarclless of grade a basic salaiy and a p'-c- 
deteimmed shaio of savings in costs The flexible budget determines thr 
standaid at each level ot volume and adjusted compensation is pud tr 
all who show savings under the budget Compensation is adjusted to 
losponsibihty and the teims are imdeistood cloaily by all Each execu 
tive is expected and enoouiaged to earn substantial amounts m excess ot 
his base salaiy 

Incentives do not alwavs take the form of financial pnvments Sat- 
isf iction ot a job well done and knowledge that higher exocutiv es placc- 
gieat leliancc upon efiicieiicy m cost eontiol m making promotions often 
act as poweiiiil incentives foi aggressive ind continuing progiess in 
effecting savings below standard One company desoubed by Haskins 
and Gilmoie (N VGA Bulletin, vol 21) uses no financial incentive 
plan 

Under this [the budget] process gams become predominant as costa 
are slowly pulled down and in time a levisiou of tlie budget is advisable 
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The ovLiELCia then meet \nth the piesident incl the eontiollcr to eatiblmh 
a lower ohjectuc The oceiseeis are in accoid with the lensioii puhej 
ot the company is tliei fulli leulize thnt costa must cc iitimi ilh beiuluced 
to combat declining maitms Howeici when ctloits n e mult to 

icdmt standaids to a point wheie the oieiscci iecis tint qiialitj will 
lu\e to be saerihced in oidet to meet the stiudiid he opposes the icduc 
tion 

The oieisoeis constanth stine to show gains on then conipiiison 
reports This philosopht has been iiistillcd b\ the maimgcmciit be 

Cl use ot the absolute nccessitj foi cost icductiim ot a di istic nutuic 
Stiong emphasis las been placed on positiie a iii nice and im continucal 
showing ot such aaiiinces has lesullcd in moie thin eqiinaknt leductums 
in standaids thus htiraul iling tnithei irapioaenicut iho picaident focls 
that the purpose of the bud„et is to biiii„ about iinpun einent Vs long 
ns progless is made he is pleased but lie is uc\ei satislicd with the lesults 
Eadi oierseer has been inipiesscd with the tact tbit lie is pud to mile 
tbiiigs bettci not to 1 eep them as good as they lia\c been 

Execiitne attitude towaid cost control is the key lo success oi fuhuc 
of any system Foiemen and otliei suboidiintcs cannot be fooled on 
e\ooutne attitude They 1 nowwhtthci then opcinting losults me being 
caiefully studied and followed oi only fuisoiv attention la being paid to 
■depailinental opei itions Active inteiest and piompt action b\ o\ccu 
tivos in lowardmg efEcioncv oi lemodimg weak spots is the =uicst way 
to keep the contiol plan always a Mtal lieilthj coustuictnc foico foi 
the company 

Working Conditions — Vmoiig conditions wliidi may be tiacccl to 
unsuitable woiking suiioimdmga aie htcuoss ibscncc of woikcis m 
creased laboi tuinoiei with consequent inciei cs in cost of craploimcnt 
and training, low pioduclion incieascd spoilage cliniigc to mdohinm 
and tools highei cost of insuianee due to accidents iiicieaaod mcdicul 
costs, highei gioup insuiance piemiumb ind mutual aid oostb and low 
moiale oi the foice Unsatisfactoiy conditions me fioquently difficult to 
detect and eaen more difficult to collect Neieitliolcaa whateiei can be 
done to eliminate bad conditions usually yields duidcnds no mattei 
what the cost of impioa ement may be 

Norton Co repoitecl that it spent an aveiage of $4 00 pci veai on each 
eniplovee for medical seiiiec In many plants the avciage runs tioin $2 00 
to $8 00, although in some it does not exceed $1 00 

Costs of maintaining high-grade woiking conditions vmy fiom plant 
to plant and depend upon manj factors Pait ot the pioblcin is sohed 
by eoirect biukling dosign, constuiction and linout Tint which lo 
mams, and it is a goodly pait, must be handled b^ the plmt inuirgc- 
ment thiough analysis of shop woik and pcifectioii of nctc luy piotco- 
tn e devices, physnal examinations, safety measuios, icsfc peuods, etc, 
as may be lequned 

Working Hours — Oicitime woik may be necossaiy ul tunes to take 
care of peak loads or to make up for shutdowns, del ns oi sUoitigcs 
which mtenupt pioduction Eiequentlv they no the ic^ult of bad ])1 in- 
ning, lack of planning oi a desire to allow ceitam woikcis to make cxtri 
money Sometimes it is cheaper lo do oieitime woik tlun to add moie 
people to the payioll In this connection the point to be coitam of is 
that no oveiiime woik is peifoimed without proper autlioiization given 
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only aftei npcessity foi the \\oik has been cle nlv detei mined With such 
a piocedme it is possible to get at causes toi longei houis and eliminate 
them 

Ordinary increases of work hours foi the whole foice and added com 
pensation ioi a longei day seldom happen wnhout knowledge and ap- 
pioval of management It must be assumed if appioval is given to 
increase the woikiUo day that compensating benehts be lealized AH 
such changes must be home m mind when analyzing laboi costs in order 
that the exact cause loi mcieases can be investigated without delay or 
unnecessaiy woilc 

Honesty Among Workers — ^Heie is i cause of increased costs which 
IS sometimes difiBcult to uncox er A woikman who falsifies his time 
ticket who has a chance to inciease the number of inspected and passed 
paits, 01 who m oidei to make bonus oi axoid penaltj puts leiected 
paits into the passed lot to coxei up his spoilage, causes laboi costs to 
change Many laige concerns haxo suffeied consideiable loss because 
of these piactices and hate been compelled to mtioduce elaborate sys- 
tems of supeixision and check to prexent still fuithei losses Where 
there is collusion between xvoikeis and supeivisoi’s, the case is ex en more 
seiious Accuinte lecoids of time and woik careful selection of workeis 
and supervisois, and close supei vision of both aie coiiectixes 

Selection of Machines and Tools— Total efficiency is the product of 
man and his machine oi tool A good man cannot turn out standaid 
peifoimince with pool tools noi can a pom mm turn out standaid 
peifoimance xxith good tools It is nexei economy to undeitake xxoik 
without the right machines tools, oi equipment It done the lesult is 
to sloxv down pioduction, spoil woik spoil tools, dissatisfy laboi, and 
not accompli h disiied results Oftentimes pool tools oi equipment are 
due to lack of engineeimg attention to pioductive piocesses and tooling 
lequirements Elimination of these conditions can iisuallv be secured 
thiough good engineeimg design of tools and machines piopei mamte 
nance of tools, machines, and equipment It should be emphasized that 
under axeiage conditions, the individual woikman should not be pei- 
mitted to maintain his machine oi tools noi deteimme his mateiial 
requirements as to qualitj 

Changes in Design of Product —Sales needs and manufactuimg 
progress are lesponsible for fiequcnt changes in pioduct design Unless 
time study and rate setting woik aie caiefully coiielated with engmcei- 
ing changes, it is likely that new opeiations are mtioduced oi old ones 
changed without the necessary adjustments m lates and estimated laboi 
costs being made Other cost elements are fiequently inx olved m such 
mnttcis and the analjst must not bo content to appioxe a change meiely 
because theie appciis to be a saving m diiect labor costs Bcfoie a new 
design, 01 change in piescnt design is put into pioduction, Iheie should 
be a caieful tabulation of cost elements inxolxpd to deteimme the net 
effect of the change on costs Exen though the final lesuIt shoxvs an 
moiease it may be desiiable to make the change, but the fact should be 
Imown 

Changes in Machinery, Tools, or Methods of Production —These 
operate m the same mannei as a change m design and, in geneial the 
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offecl'. piofluPDfl IIP the same md manifest tliemsph cs m tlic samp n 
PJint minigemrn'^ should acl up the nece- an conhol dL\ui s to pieaenl 
auj changLs being nude aaithout accompam iiio cost compititions 
Adequate Accounting or Production Records — Tick of ipoouh 
indvOs it difficult to dcteimmo accunteh the 1 dioi oi ollii i co t of i mb 
piocess, 01 operation it in ikes good contiol ol m inul ictuuiv alninst 
impossible, and intiodiiccs an elenient of unreitamfi ihil Imps in in 
agement in a quand uj is to avhat line of ai lion to lollou when ipp uent 
iiicgulaiilips deielop Lick of iccoids pai es the u n loi dispulcs nils 
undei standings and fiiclion ninth nic h indn ips to pioiluction Mm 
agement cm be ceitam that adequate and mcuiate leioids ol costs md 
production aie being kept onlj aftei a complete auiK^is his hipii imulc 
of infoimdion lequned bv each foreman supuM'Oi and L\etutno to 
enable satistacton pcifoimance of his uoik 
DECREASKS IN COST OF DIRECT LABOR— Them mn be 
ven good leimns uhj minigement should look into ciuses and icsults 
which mn> aiise flora a deciense m diicct laboi costs It is un-iip pin 
tice alwns to assume Ihit a dotieise lepipscnts a gun in officioncv 
Theie may bp an afteimith of costh consequence Dicieasps m diiptt 
laboi costs lesult flora contii-opri ition of causes pioducing mciPi ps 
and fiom othei easih spin causes The coiicein of the nimigomcnt 
should be to find out m case of a decicase what conditions wcip icsiinn- 
sible foi it and how othci pioduction fictois and costs will be mflupiipcd 
tliPieby It must be 1 rpt in mind also that pcimment pflpcts luc not 
ahwajs imroednli Iv aisible It often takes a peiiod of timo foi condi- 
tions to manifest themscKos oi lesults to bo appaicnt If mnnagpimnt 
does not lose sight of the tact that undcihinn fnnditions pioduction 
factois inaohed and management practices needed to bung about im- 
pioacment aie sometimes leraoied fiom phenomena of cliungo with 
which they me dealing, thea will be less likely to stop then im estigation 
befoie getting to facts tVlule it maa appeal in m in\ oases that the 
effort IS not woith avlnle because of the mmoi charactei of the change 
such IS not alwTvs the case Often time and eneigv gnen to an imosfi 
gallon of a minoi condition oi cause of waste foiestalls what might latci 
develop into a majoi cause 


Analysis of Manufacturing Expense 

BEHAVIOR OF MANUFACTURING EXPENSES —Oi eiliead 
costs in most businesses today foim an mcieasmglj huge portion of the 
total costs The contiol of such costs is al o moie difficult to accompliah 
because they aic less well undcistood than co^ts which aic diicctlj 
chargeable, and because pioper techniques h lae only leccntly leached a 
stage oi deaelopment comparable to that reached much eiilici foi ducct 
laboi and mateiial 

Fi\ed expenses are generally noncontiollable since they icsult fiom 
management decisions made m prior penods The chmge flora manual 
to mechanical pioeosses, for example, geneially invohes an mcieiae m 
the piopoition of total indirect expense which is fixed and thus nairows 
the field of management action Conti ollable items, on the othei hand 
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do not 'saiy diiecllj^ or unifoimlv with rlnnoes m the nctiiity rate and, 
because ot thou di\eise natuie, it is less easy to inaintam a quantitj 
conliol than m the case of diicct Hboi and material 

Deteimination of the proper allowance foi a gnen expense is the fiist 
step m its contiol (See Section 6 on Setting Standaid Costs ) Once 
piopei allowinccb aie set contiol is obtained laigcly through determi- 
nation of an efficiency variance by compaiison of actual expcndituies 
vith amounts allowed foi a gnen rate of actnitj Hoiieaei since the 
expense absorbed differs fiom that allowed at all but the normal late 
of activity, there is also a volume variance 

CAUSES OF OVERHEAD VARIANCES —The best method of 
attack is through analysis of the causes of oieihead cost a iiiances These 
causes are to a large extent the same as the causes piodiicmg material 
and laboi xauances, smee they are bound to leact on each othei A 
change in material specifications may cause excessive spoilage lesulting 
in an expense vaiiance Poorly trained help or frequent changes m design 
may likewise cause coiiespondmg wastes m overhead accounts 
The e expense vaiinnces m ly' be classified as follows 
1 bpcncliiig viumnce somces 

1 Using wioiio fciade ot mateiials 
b Using vvioiig grade of labor 
e Failiiie to get most Inoinble terms in buying 
d Changes m maiLet price 
? Ellnuncy variance sources 
i Waste ot mateiials 
b Inefheient liboi perfoimiince 

c Fiuliiie to curtail usage ot mateiials and services to coricspoiid 
with output level 
3 Utilisation vniiance somees 
1 Conti ollable caiises 

Emplovees waiting for worl 
Vvojiliiblc machine breal downs 
I ael oi opuatois 
I ael of tools 
Lacl ot instructions 
b Koncontrollable causes 

Decrease in customer demand 
Cilcndnr fluctuations 
Excess plant capacity 

The primary purpose of expense analysis is to segregate expense com 
ponents m oidei to measuie operating efficiency To enable the ana- 
lyst to segregate the cost elements, ho must undemtand whit goes into 
an expense account That is he must be fully awaie of how for instance 
stindauls aie aimed at how accounts aie classified, and expenses accu- 
mulated With this knowledge the lesultmg figures can then be un=ciaiii- 
bled to arrive at basic facts 

RESPONSIBILITY FOR OVERHEAD VARIANCES —The 
iiist step tow aid the establishment of control ovci this cl iss of costs is 
the pi icing of icsponsibility foi vaiiances This lequiies taieful inalysis 
of all oveihead items, both fixed and vaiiable, at the time the standards 
aie set Those items of cost which vaiy with production must be lepre- 
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sontccl be flexible ^tinJ iidb the i c'lponsibilitv loi Inijuuf!: co-il wilhm 
shndiid limits !> i i„nc(l to the pei^oii m tlic oito'i/Uiou iiho liis 
lulhoiitv to (ontiol spemlmg UsiaO oi utiluition tlnce ot tlioso 
I III iilCG souices in le be lontioll iblc be the siine pei on, is lui eximple 
wIiLia X '‘hop feupcimtendent liis uithoiitx to fix e\ ue i \ti s dolLiuiiuc 
tile immbLi of men emploe ed and the apphe ition of luihiiit 1 iboi tunc 
oi the ic'ipon ibilitx mix he dixidcd is it is xxhcie i puuhisim, deput- 
niont biijB indiicct miteiiils iiid is icspoiisible foi pme, xvhilc i shop 
foieman contiols the usage, and th& fades dopaitmcnt mix to some 
extent at leiat contiol the utihzition thiough the x ohmie oi sites 
obtained 

The lesponsibilitx foi spending and usage x’-uunces is not difliciilt to 
place but utilization x iiianres iiise n need foi xnilxsis ot each specific 
case to fix peiEonxl lesponsibditx Thus toi example, a gi\ en utilization 
X nuance loss ina be i lombinilion losulting fioin a foicmaus delix m 
pioxiding instiuctions to in opeiatoi the pioduction cuntiol depait- 
ment’fa failuic to iiumtum an t\cn flow of xvoil and the sales dcpiit- 
ment’s innbihtx'’ to piocuic enough oideis to ki ep the ficloix' ouupied 
The nnpoitant thing lieie is foi the manaocmeut to asceitam xvhat 
causes the idle time and xxho has the luthoiity and icsponsibililx to con- 
tiol it 

Exen that pait of the utilization variance xvhich aiisos fioni so called 
noncontiollablc c iiises must bo inalxzcd and icsponsibilitx id a cd for 
siuh items mix be contiollable in the long lun bv niaioi cxetiitms who 
possess nithontv to detciniine xxhxt the si/e of the phnt ind oiganizx- 
tion shall be While estimates upon xvhich capital outlajs aic bised 
usually can be no moie than opinions oi exen guesses, the uciess xxith 
which executixe judgment in such mattcis is exeicisod is often a miin 
dotei mining factoi in the long-urn ability oi a busine-s to operate 
piofitably 

The utilization variance is the piincipal mdioatoi of Iioxv xvoll long- 
lun plans conceining pioductixe capacity turn out because long-lixed 
assets aie laigely lesponsiblc for fixed chaiges Plenoe utilization xaii- 
ances deseixe caietiil analxsis to dctcimmc peisonal losponsibilitv and 
to find remedies loi unfax oiable conditions Veiy substantial utilization 
losses can often be eliminated bx improxmg equipment, by lexismg lay- 
out, by adding nexv piodiicts, by changing puces, etc 

Exen duimg shoit periods some definite remedial action can bo taken 
logarding the fiist two gioups, while the utilization xaiianio can at least 
be Bubstantiallj ledaiced From a long-run point of vioxx all expenses aie 
contiollable, although it may bo good business policy to mini i ceitnn 
amount of idle time because the iiioxision of facilities foi fiituio gioxxth 
IS often accomplished most clioiply in idvance of need the peiiod of 
the business cjcle faxonng acquisition of the needed equipment oi a 
specific machine max be most economical despite a iiooi load fiotoi 

EXPENSE ANALYSIS UNDER HISTORICAL COST SYS- 
TEMS — If no budgetaiy contiol oi standaid cost sxstem is u&ed expense 
analysis is confined to bienkmg down depaitmental accounts into their 
components, coinpaiing each against fi-guies of piioi periods, and (haw- 
ing such conclusions as may safely be made on this basis Positix e con- 
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olusionh aio dangeious, suilo no staodud basin of mtanuiemcnt exists 
as to what constitutes a good oi bad peitoiminre The compauson 
meiely shows wbethci costs were gicatei oi less than those of a piioi 
peuud, to diaw any othoi conclusion, much etfoifc must be oxpendecl to 
analyze the figuien and put them on a compaiable bmib 
EXPENSE ANALYSIS UNDER STANDARD COSTS— Where 
budgets 01 staudaid cost sj stems aio used, the anah is consists ol com 
paimg iGsiiltb agunsL piedeteimined noims and noting Muanecs Foi 
exiniple the ledgoi sccount may show that $1,000 w is spent ioi a cei 
tain bufiBng compound By itself oi by coinpaiison against a pnoi penod, 
this fitjUie means nothing If standaids are used the cost analjst may be 
able to aiiive at a picture somewhat as follows 
Actual cost 

1 000 lbs compoiiiid used at $1 00 <51 000 

St indaid tor att iiiicd \oluine 

800 lbs at $1 25 $1 000 

At a glance it is obvious that tbeie has been inefficiency m the foim of 
excosbive use of 200 pounds of compound On the other hand the lesult 
mg loss has been offset by pui chasing this item at a puce below the 
standnid cost 

EXPENSE ANALYSIS UNDER BUDGETS— The bndpetaiy 
appioach to oontiol of costs and expenses is «imilai to standaid costs m 
use of scicntifaf quantity standards Unlike standaid costs, a budget foie- 
0 ists actuil puce and volume conditions lathei than leljing upon analy- 
ses ol vuiancps fiom assumed conditions Undei peitect peiformauce 
the actual lesults should confoim exictly with budgeted peifoimancc A 
valid 1011 fiom the budget is evidence of giealci or less efficiency and 
lequiies no further analysis to assign i esponsibihty lor ipsults, assuming, 
of comse, theie is agreement as to the lahdity of the budget 

Overhead budgets state amounts foi each type of oveihead expense to 
be inclined undei foiecasted operating conditions With account classifi- 
cations paiallelmg lesponsibilities, each executue can be completely and 
piomptly inloimed ot peifoiniance undei his responsibility 
Flexible budgets meet the pioblem of contiol when conditions (pai- 
ticulaily volume) depait fiom those foiecisted The goal is to piedo 
teiinme the amounts foi each tjpe of oveiheul ioi all lei els of activity 
that may bo inclined duiing the coming opei iting poiiod This leqiiiios 
soiniation of all oieihead items into fixed, semi fixed, and variable 
elements In this way, the cost analyst cm dcleimme the late of expen- 
dituie foi each volume of pioduction Each element can then be exam- 
ined as to its actual cost and compaied with the budget allowance at 
the attained Ici el of pioduction (For full discusaon of Flexible Budg- 
ets, see bccUon 23 ) 

MANAGERIAL CONTROL AND FLEXIBLE BUDGET - 

When deviation fiom noimal output volume takes place, a flexible 
budget automatically seta befoie the vaiious pxecutues the oouectod 
standaid foi the output leicl actually achieved With such btimdaids 
alwaja in view, it becomes a lelitively ea-^y mattei to keep the late of 
spending of each item of oieihead adjusted to the i dc of output, le 
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each item is kept within hniitg piedcteiniincd to be piopei witli almost 
the sniiic ease \Mtli wliieh the diieet costs aic made to vaiv ivith output 
This docs not ot couiae me in that these o\eihead coats can bo made 
to a ua piopoitionatela aaith output, but only that each oaoihrid item 
Is coiitiolled ba lequiimt, it to flc\ aaith the output at tint i itc which 
has ban set pieaiously as a '■landaid for the paiticuln c pen e 

Foi example assume that the flexible budRet shov.s tint foiemianslup 
should be obtainable at a ciifain monthh cost foi ea<h output Icael 
coaeicd b3' the budget With this schedule beioio him the plant sip'or- 
intendcnt ean tell at a glance hoav many foiemen he should haae on 
duty and how much they should coat at any paiticulaa lead of actiaity 
avhich happens to be ciiiient He also knoavs that any faihnc to keep 
■nithm this budget ineaitiblv appeals as an unfavorable cost variance 
ohaigpd Boaiust him, that the fact will come to the attention of his 
supoiiois, and pcihaps aaill also reduce the bonus that he might eain 
Undei such eiieiinistances thcic is no hesitation about euitailing expenses 
aahon the output falls ofi, oi incicasing them to piovide needed sen ices 
aahen the output uses luitheimoie the amount of such changes m 
spending IS ilotei mined not by gucssaaoik but by caieful study ot wliat 
the ical needs oi the situation aie likelj to be It is only undei siieh an 
application of flexible budget standaids that genuine eoutiol ovei vari- 
able overhead costs can he obtained 

Anahsis foi contiol nndei flcxibh budgets is deaeubed by Mutm 
(NAC 4 Bulletin, xol 20) 

Plans must bo follnn eel ai comphshmenta must be cliocl ed and failm cs 
auahred This means inaljsiB ot euiient expense lU compiuisrm nith 
budget allonanee and forecasts Wed ly each department head is 
gnen a statement toi the previous ucek of ckpaitmentnl dacct Inboi m 
total and ot nuhiect liboi cxpendituies by accounts These detail hguiea 
are auinmanred bj departments on a suitable toim and the rtepaitincntal 
budget allonaiite posted The difference betneen actual and Iiuclget are 
shonn loi the aveel and tumulatnely toi the fiscal jeai The “reali/atiou 
percentage" le the latio of budget allonance to actual expense for the 
nook and foi the leai to date aie shown ProMsion is made foi pcitinent 
remarl s h^ clepaitments and any general remarl a that will facilitate 
interpretation of the figiues can be nntten as a pait of the lepoit 
Through this repoxt nhich is prepared weekly the management can obtain 
an immediate rud comprohensne analysis of the iiidiieet laboi in the 
plant Attention need be dciotcd only to those clepaitments nhich snow 
an oicrexpenditnre for which there is not a aatisfactoiy explanation In 
slioit control ot expense labor is accomplished by contiol of variance from 
standard 

BUDGET COMPARISONS — Satisfactory opeiation of drpaitmen- 
tal budgets diptnds upon ficqucnt companions oi budget illonancos 
and opeiatmg peiloimantes The budget lepoit may bo daily, weekly, oi 
monthly 

A weekly budRct repoit for a weaxe room in a textile plant is do- 
smbed by Haskins and Gdmorc (N 40 4 Bulletin a ol 21) and shown 
m hig S Heic the measuimg stick is units of pioduelion lathoi thin 
the moie common basis ot diiect laboi dollaia Standaid figmes foi 
direct labor and mdiiect labor aie derived fioiu actiul pioductiou of 
cloth miiltiphed by umt standaid costs Dnect companson of aetual 
and standaid gives gam or loss by functions foi the week This report 
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WEIVE NO 1 &, 2 

Standnrd Looms lOoO 'Week Ending Fob 3 1Q- 

Vcdiil 1 irst Shift U64 Standard lards ^00 OOP 

incl 1460 Actual 674 141 

ihird 

mu 


cc^PATmv 

conn 

' srANDtnn 

ACrPAL 

ct.v 

LOSS 

'^upu Vision and Cleiiml 

001 

!> 654 01 

$ 700 64 


SOI 03 

fwislcis In 

Spool Boys 

' 135 

1 

* 626 n 

486 70 

7 010 88 
486 70 

10 49 

$ 15 86 


Total Diipct 


8 120 48 

8116 07 

15 0 


P) Drs 

Oikrs 

C icdiiLrg 

Swcppors 

Wii tL Mnu 

Iiispoitois 

MistUliimou'! Min 
'Munsli Pupora 

Butteiv Unmls 

Pillmt Camera 

Biirp Iziielira 

Clotli Tiuikoia 

Head Pillmg Man 
rilluifc Conihtioiipi 
rilling Conditioner Help 
jBiquiird Hejil Cleaner 
Ilnrnesa Repair Man 

Doupo Repair Man 

Hiud Twister 

Genernl Repair Man 
Inslriiitois and Studerl 

Cut Stampers 






Total Indirect 


7 42*^ 48 

7 299 fi4~ 

18C 01 

66 47 

Total Dnect and Indirect 


10 042 00 

15 416 01 

04 87 

I 77 92 

Net Cam 


126 95 


126 9o 


Allowances 

Chflngmg 

Itn ontorv 


I 508 13 

‘>1 O-i 

8‘> 
365 a6 
8o4 94 

80 
26 73 

e„. 


Totu PWHOtf 



17 423 41 




Std Loom Honrs 166 000 
AlI 179 464 


% of Actual to Standard 39 

% of Actual Indiicct to Direct 80 9% 
% of Relutn p \Lti\ ity 93&/o 
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la piLSiuted to the foicman t«o da^s folloninst the end of the woik wcol 
lud lii» 1 milked elleet upon hia ibility to ilium timch ind effitunt 
Lontiol ol opei iliono 

A method of budt,otin„ and icporting the departmental indirect ex- 
pense la illusliated m Fig 9 The compnnj in qnealioii pudcliunmea 
weekly noun ils loi euh tape ol indiicct i \peii'0 il \ itiniia IciiK 
of aetniti Ihe cipicitio'! aie detpiniined on i weiehlid b laia b\ loii- 
loiting pioducluc hoiua in cich doiiiitment to i burden absorption 
basis This la done bi inultiph ing buidcn intc of inh muhino oi berch 
in depnitment bi pioductnc horns pei woil Ivkin (NAC V \eai 
Book, 1935) destiibes the piepiiation of this icpoit ns follows 


After the budget sheet foi each depaitment has boon atocpttd bi the 
depiiitmcnt head and appioied bj the plant minn„Li i copj ot bis ap 
pioied depnitmeiital budget is gnen to cacli icsponsiblt tnicman oi siipei 
Msoi This IS bis contiol sbect outlining in ndsiiiiCL the t ui (.xpuisos 
that mai be iiiciiiied toi the laiious iitea of aitniti o\ii whiili his 
depiitment is expected to operate Pioinpth at tlu (lose ot tuli wed 
the actual capnciti avoiled is dettimined toi each cUputmint In lelatmg 
the actual biiiden nbsoibed to the 100% bin den ahscnption 
The dcputinoiit in this case is Foum iii Blown a it was found 
that the iictual lutio oi capacitv woil cd was 76% He accoiilingh solci tod 
the ncilcat set of established iioimiils which in this ciho whs T)‘'n mil 
iriseited them in the wielh budget column of Fig 9 the actual wcilli 
expenses as tihiilitcd hv the accounting dep ii tinciit wcic then ciitoicd lu 
the ‘actual coliinin and the peiiocl hgnics wcic iciiniiiilaUd Compaii 
sous ot budget and actual wcie thou luadt and had thcic he on am oxeep 
tioiial expciuhtmcs thci would ha\e been ended oi ntliLiwiai mill oil 
with poRsibli some liotiilion or comment ou the iiicisc side of tin sheet 
In this wai budget reports aie picpaied foi each piodiietne dcpait 
incnt basing its illowances on the eapaciti woil cd In cneh and foi all 
BOiMce dimaitmcnts basing their allowances on the gtiioial plant oapaciti 
won ed Duplicate seta ot these budget sheets aie then gnen to the plant 
managei oi siipei intendcnt who max note comments oi suggestiona on them 
He then foiwnids one to each foreman or siipeivisoi aiicT lotaina one set 
foi his follow up file 


Degree of Analysis — ^Detailed analysis of each depaitment need not 
alwajB be made IlheE the peuodic, departmental lepoits point to an 
unusual condition it is time to go mto detail The question of what to 
look for depends to some extent on the kind of depaitment The tom 
position of the departmental costs tends to \an with the natuic of tho 
seixiees All dcpaitmcnts have certain expenses in common, among 
these aie such items as 


1 Suppiiision 

2 Cleiical salaries and wages 

3 Vacation expenses 

4 Sickness exiienses 
6 Supplies 


Each depaitment, liowexer tends to have expenses that are poriiliai to 
it Foi example, engmeeiing department costs ceitainly include expen 
mental expenses The puichasmg department might include buyera' 
salaiies and ceitamly traxelmg expenses 
In ordet to measure departmental efficiency, the accounts must be 
analyzed to show sepaiately 
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1 E\]iLn<!c ituii'? -nhicli iiicibuie cfliciuR\ uf pn foi iniiiLi, (control 
lable LObtsI 

2 Lm'lum. it m-i wliich mtisiuc pluit aitniti uibt‘< (capacity qi 
\ ohimt losts) &utli costa an, inHui-iii oil 1)\ the licli niin ut n\ul lu 
piith ii\Ltl LM> 

(See discus ton ot Idle Cipacitj Costs iti ^cftioti 20 ) 

Segregation of Controllable Costs — Vccoimts should he ilnidcd unilui 
jnrinidual itspon ibihtios to show the nituii, ot i xiicudituic-- 1‘tciy 
e\DLuti\e Ins within the scope of liis Ink a uuniboi ol dillcicnt icspon 
sibilitics A. foiemau foi eMinple, has clnigo ol due it 1 iboi in liis 
dcpaitinent, seveial cli&ses of mdiicit Iiboi and piobibh toil iin tapes 
of mateiiih To gue him infoimntiou on tutil cosN foi his dcpiitment 
IS not helpful Ho must be mfoimed on each impoitmt ta pc of detailed 
lesponsibilitj in his chaige Only undei such conditions does lie ha\n 
facts necessary foi the piopei planning mil foi chockino pciloimince of 
each aspect ol lin job 

Prorated Departmental Expenses — Total clcpaitmontil tO'Is always 
include some items which aiise from outoide the deputment mil which 
me not controllable bv the depaitment excculne The dopai Inient’s 
shaie of building costs, dcpiccnlion on uiachincn expense foi heat and 
poyver, and in nnm cases intmlenanio ot buildings iiid niuhmps aio 
examples of this type ot allocated costs Siuh items nc in intcgi il 
pait of the cost of making pioducts m the deputment, bul then 
control lesponsibilitv lies elsoyyheio m Iht oigini2ation 

Piske (Woild Powei Confcicnce, 1930, yol 4) ompluswcs the impor- 
tance of these distinctions 

An imayoulablo lUthcultj ai)pouin„ m all ittcnipts ta base control nn 
unit coats Ins m the iiitiiie ol such costs they iic mci i„is lonipiitcii 
by tlnithiig the compilationa ot in iiij cost elements by units ot piodiicl 
It a unit cost IS lugb it becomes neccssan to analyze tho amount into its 
component elements in oidci to deteimino y\hnt tactois aio icsponsible 
fot the mciease buch a study is ceitain to show some iactois yyhich aie 
nncontiollible some which aie contiollable but by some othci oxecutne 
than the foieman ol the department m question and only a poition for 
yybich the particular foreman can be licUl icsponsible The iiin ay cling 
pioccss will cany the maestigatoi bad tluough prorations yiliich may be 
lesponsible for the increase to a wide group of imhyuluals ultimately 
responsible for the inciease in unit cost This difficulty can be o\er 
come only by an accumulation of expense items bv typos (powei supplies 
etc) in terms ot individual responsibilities and witli the distinction bo 
tween controllable and uncontiollable items fully reoogni/ul k fore 
man's repoit piepaied on the basis of figmes collected can show scpaiately 
the costs of supplies sweepeis opeiatncs powei ind snnihir items 
amounts which can be mterpieted in contiol teims yyitbnnt need ftu bieak 
doyyn and foi which the foieman can be held diiectlv iispoiiMbli 

It 13 foi these icasons that many aiithoiities adyocate oxihision of 
proiated costs in contiol lepoits To place, oi appeal to plate lespon- 
sibilitj wheie there is no ability to contiol is held suio to diseoui ige 
coopeiation Thus Reitell mamtams that only diiect expenses should be 
placed undei the lesponsibihtv of the foieman Instead of prorating the 
joint oicpenses, such as shop accounting plant police etc, he adyocates 
putting these into the generil manager’s oi supeimtondent’s oyerhead 
budget where no pioiating is necessaiy By folloyving this principle. 
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nc^ni 1=' thn ‘iPioimtiUR dopii tmcnt cmbinis id li\ liuins 1 o jii=tih m 
^d>ltl^I^ sphltini, ot e\pon mil budgets imonR M-ici il (o^t rtntcH 
Till', rule howL ei, docs not pioront the pioiilin,, of uit uu expenses 
foi costing pmposcb It is meiclj intended to i\ old clinging the foio 
111 111 iiitli ixpensis such is lent, tint ho dors not lonliol 

A cost sheet u cd i textile phnt (hig 10 ) is di nibid In Hishina 
md OilmoiL It is dc luned to ditiinnni. stindiids loi om cloth stile 
oontiollnblc expin cs nii shown in del ul but the complc (i ( ost pi r t ud 
13 piedctuniiiied bv including piontod unit fixed iliuRis The cost 
sheet foinib the bisit. foi doteirauim^ biuUot nllow luics bx dop utmenta 
ind also IS useful ns a chock aoUiist spIIuk piiei 

Inclusion of totd deputment cost~ cnetullv subdixidccl Iw lesponsi 
bilitx, Ins the ndinntnge of impiessin„ torenieu willi the in iRnitude of 
eosts of depaitmcntil operitions, while nxoidmg tonfusion ns to the 
clcgiee of 10 ponsibilitx Anothei acb iiitage of such cost icpoits is tint 
they constitute n subsidiary record to the gcnernl books of ni i ouiit for 
product cost purposes thus aioidiiif, piitnl duplieition ot infoimation 
ioi dual pm poses ot pioduet cost and cost eontiol 

DEPARTMENTAL COST REPORTS— The dcpaitmenlil cost 
repoit used by a luhbei iiiiuuifictuici i- shown in Fu 11 llii f ico 
of the lepoit (Fig 11a) li=ts each item of liboi and iiidiiiit cost con 
sideied lontiollablo b\ the foieman On the imeiao sich (hig 11 b) nie 
shown otliei items ot indiicct chugis eoinpiismg elements of deput 
mental cost not contioliiblo (le, “cli ugeiblt”) xMtliin the depailnient 
"Nonohiigeable Indiiott-Vaiiiible” items ate conliollible by the dm 
Sion supciintendont Although allocated to each clopufment In rates 
they appeal as tot ils m the icports piepaiccl foi dniMonil supeuntend 
ents Similailx , “Nonchaigoable Indiioct-Fixcd” items irc alloc ited from 
totals lepoited to and contiolled by proper executues 

In column 1 of the lepoit is entered the ‘budget’ oi one twelfth of the 
anininl budget allotment tor the denaitineiit In column 2 is eiitucd the 
standaiil cost foi cadi item deiixed bj multipljmg actual units pioduced 
by the standaid cost poi unit Actual amoimta are enteied in column 3 
From these data opciating oi eflicieticy variances and x niances due to 
volume fluctuations uie deinccl and enteied in columns 1 and 5 lespei 
tiveb btgre 5 ,ation of xanancea into two classes nudes possible a cicir 
lecognition ol causes and enables a toicium to concentrate upon eoiicetum 
of unfaxorable xaiiances of an opeiating uatuie (column 4 ) 

Performance for year to date is shown is follows column G ciiimiHtixo 
standaid costs of goods pioduced column 7 eiimiilituc aitiiiil cost ot 
pioduction column 8 net enmulatixe opci ding oi cfliciciicj x uiiiicc and 
column 0 net volnine xaiiaiice 

Another foim of lepoit t,i'ing nn analysis of controllable costs is 
shoxvn in Fig 12, xxhich illustiatea lesults by cost cinlcis ind in hig 13, 
xvhich icpresents a detuled budget lepoit foi a 3 iiii pieinuutiou cost 
centei Peiry (NACA \eai Book, 1941) desciibes these lepoits as 
folloxvs 

Fig 12 13 the Bummaiy rcpoit, shoxring bj cost centois the total cost of 
operation total coxeied bx the stmdaids the vaiiiitions an anahsis ot 
variances by causes and the build np ot the clepaitmeut foi email s budget 
These hgiiies aie pist the totals foi the departments 01 cost centers and, 





TEruRTS AXUASIS \NI) COM] 01 


(it (ouisi, tliib IS pispusJ altti the dct ill h it. ill liiiii comuiI 1 i, 13 
Mil ill I. Ill liiiil 1 l. Iiii mil lit the list iLiitiis Jills IS nil tli ir. tlio 



Vccoulmg to Liusl nnJ BootUm (N CC V UiilUtm ^ ol I'l) conliol 
oMi imluidiiil ilipuliuintiil txpLUsis is txcitiacil Ihiough departmental 
standards Thtso do nut luclude h\td l1i luis tic o\ti t\ hii h Hit foie 
in lU li IS no Loiituil lint stitc 

PEFPiR-^TION CO'IT (.EMPU 


Biidpct litinl 0\tr Undii 
‘VlIuMiiKc Cot Iiinl„it Riiltit 


Ltiiott 

Wnuliiii, fiponl \ in 
Wuidnij, W up xaiii 
Wiiidiiig Bobbin \ iin 
Bad i\nulin„ 



Handling 

Repnns 

Depiecntiun 

Inaurante 

Taxes 

Shale ot Boilei 
Shale of Pottei 
Shale ol Plant and Bhlu 
Shait ot Geiil Admm 





Fia 13 Poiumns Budget Ivtpmt 


Weeklj ne issue a statement of the iiuimitattni iiig tM'tnsc In depait 
ments to the induidual depaitmuital foitniuii J' ig 14 slmus a bample 
ot this xepoit In cases of indnidual tltpiu tiiieii U i\c submit to them 
daily a statement of ceitain of then indirect expenses thtst itims being 
requested by the foieinaii and appioted by the budget man so tint ne e ui 
be certain that the data wt toinpilt imII actuallj he iisid Supplementing 
this eve issue dailj a lepoit shoMiiig the lunount ot idle time cost h\ 
causes and by depaitments (lug 16) You yill note the icport is detailed 
by causes and computed nitli staudatd m total only ibis is done because 
this element of indiiect cost is a eeiy nnpoitant one in our tjpe of opera 
tion and oue iiehich. is contioUed only by close dotaileil obaereation on the 
part of every department head 
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AWLlSIb 01- M4.NUF4.CTURING BYPENSE 


DEPARTMENTAL EFFICIENCY REPORT —Standardized op- 
eiaLinj, conditioiib aiP essential if tiue comiiiii ons aic to be seemed It 
lb nell known that the cfiicioncy of eien e\ppiipnced noikets fluetuates 
fiom iieek to wrpk So long as these flurtiiations aie small tliej lequire 
no e\tcuti\e attention Howciei when a laige decieise m efficiency 
ocLuis an ininioJiate ini estimation is needed Othei fictois icmaming 
the same the loss in pioduction oi dlop in quilita is pithei due to woiker 
01 to management In cithu cisl the situation is indicated by the effi 
oienm lepoit, and when the facts are detPimmed, piopei icmedies can 
be instituted 

An operating efficiency report foi a can filling house of a petl oleum 
lefinen isshonnmFig 16 L A Syh ester n ho developed this lepoit, 
savs of it 


The daily operation report has been noiled out vuth the idea of not 
onli etimiilntuig the foieman fiom nithoiit but to so equip Inin that he can 
see his own eftoits m a true light At the bottom of each daj s icpoit 
tliL foreman liimselt computes lour percentages or lates 


1 Plant capicitj utilized 

2 Efficient ot supeivisioii 

3 Effieiencv ot ilii eet 1 iboi 

4 Induect laboi latio 


Attci a shoit peiiod of use ot these figures a foieman begins to think 
m tcims of them He is no longer siitiahed with a laige production it the 
indirect labor ratio is high noi is lie pioud of being ahead of Ins schedule 
if Ins direct labor efficiency is low At the couelusion of each daj he begins 
to compaic lesuHs not only with pxevious dajs but with what m Ins opin 
ion the daj might have been Fiom that point it is but a aboit step to 
the analysis of the days work, as it is in piogicss to bung it to the most 
sntisfactoiy conclusion This leport deiives its gieatcst foito fiom the 
fact that it shows the foieman which methods oi decisions bring about 
the best results In letorring here to the dailj opeiation lepoit it should 
be speeifitallj noted that it is an idea and not some special loim that is 
meant The actual ioim must be vaiied to suit special needs of the gioup 
and the nature ot the woik performed 

VOLUME VARIANCE — ^Poi the sake of seeunng stabilized costs 
piedeteimined expense lates aie established based on noimal capacity 
Hence m low-volume months a poition. of budgeted expense is under- 
applied while in othei months it is oveiapplied This diffoience between 
budgeted expense and applied expense is a volume vaiiance and lepre- 
sents idle capacity This is an impoitant measiiie ol cost of equipment 
and oiganization not used ciuiently to capaciU , oi of tempoiaiy ‘sav- 
ings” icndeied possible through abnoimal volume Wheie extcinal fac- 
tois cause such yaiianco they emphasize the need foi volume and seive 
to impiess upon management the necessity loi more intensive sales 
efforts Vheie mteinal conditions cause the variance inci eased miinu- 
facfuiino efficiency as a means of loweiing costs must be sought In the 
Jattei case, idle capacitj is to a laige extent the lesponsibility of the 
depaitmontal executive 


Idle Machine Time Report — Fig 17 shows an idle machine ropoit 
arianged to be of specific value to a foieman in reducing this kind of 
loss It IS foi a department oi section opeiatmg on a 44-houi week 
which IS taken as full capacity Duimg the week ^c^ored by the leport, 
t 0 


f\ ^ 







standaid houis and also to total houis actually iim This lepoit is a 
valuable leooid fui the foicman, as it lellects each week the lunnmg 
condition of his equipment showing both success and failuie of effort to 
eliminate idle time As machine rates are figured on noimal capacities, 
theie IS no idle raaohme loss in money unless the machine luns loss than 
noimal time 

SPOILAGE REPORT — ^Defective pioduct, sciap, and spoilage con- 
stitute an appieciable loss Holding them to a minimum is one of the 
impoitant lesponsibilities of depaitmental evecutues lug 19 shows a 
foim of lepoit piepaied for the foieman to show the amount of spoilage 
in his depaitment, and who, among his opeiatois, liaie fallen down on 
the woik In column foim it shows the total numbei of units pioduced, 
tliose that pass inspection those that weie spoiled, peicentace of spoil- 
age, its cost, and a deduction fiom wages on the basis of 25% of cost 
of spoilage 

The impoitant step in handling spoilage and defective woik is that of 
analjzmg and collecting the causes of loss Fig 20 presents a foim for 
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REPORTS ANALYSIS AND LONIROL 


[Set 1 

a sciap lepoit used m a grey iron foundij Heic is guon the histoiy of 
eith man’s pounng, both as to numbei of castings pouied and is to 
f anses of defectne avoik Each moldci’s locoid is "hown i\ith the amount 
of stiap for which he was lesponsible, and reasons foi c ith loss togctliti 
with scrap for w'hich company was responsible and loasons foi its lo s 
A lepoit on analysis of finished products damaged in coui'C of in inu 
faclure is discussed bj Ptiiy (N -ICA lear Book, 1941) lud shown m 
Fig 21 Poi each loom thcie is listed the standaid cost t alue of pio- 
duotion, weaving damage in dolhis and peicenlage finish damage m 
dollais and percentage and total d image in pci cent of piocluotion This 
lepoit IS piesented to the manufacturing vice-piesident and to the foie 
men of the wea\ mg and finishing depaitments 


ANALYSIS OF PINISHBD PRODUCIb D'VMk&ED 


'VVE1M^0 

Damwes 

Stcl Cost % of 

Value of Value Pioduc 
Pioduction tioii 


1 $ 13 700 ■? 300* 2 2 

2 13 961 315* 2 3 

3 14 571 571* 3 0 


Tot ILS $278 848 $6 500* 2 1 


loTAL Damages 


1 INISII Totai 

D AM ACLS PAAIAOI S 







cj) of 
Piodiic 
tion 


23 

200* 1 4 5 3 

$2 154* 8 3 1 

$8 054* 


ElO 21 Anal} SIS of Damaged PioJucts 


CONTROLLING COST OF MAINTENANCE AND RE- 
PAIRS — The most difficult manufactuimg costs to contiol thiough the 
bucloSt aie those lelatmg to icpaiis and maintenance Thtic aic two 
reasons foi this 

1 Ease with winch maintenance may be deieiicd 

2 Difficulty m placing rcsponsibilit} 

Deferred Maintenance — It is relatively easy to defei maintenance 
and difficult to relate maintenance evpense to pioduction volume pai- 
iicularly foi shoit periods of time When the plant is opoialing at a liigh 
rate maintenance woik may interfere with operations and mav be held 
ovei until the shop is less busy and repaira can be made without any 
mteiruptions to opeiations For this reason, eompaiison of actual with 
budget flguios foi maintenance foi cumulative periods are usually moie 
indicative of how good a job is being done in contiollmg inamtonanco 
costs than are lepoits for such periods as a week or a month 
Foi the same reason, many plants stabilize peiiodio maintenance 
charges through creation of a Reserve for Repairs Some maintenance 
account is debited, and the leserve is credited Actual lepaiis aie chaiged 
against the leserve In this way, the balance in the lesoive is a lough 
measure of the extent to which actual repairs aie defei red 
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Placing Responsibility for Maintenance — ^In the Upical industrial 
pi int tliLic IS dual contiol Foiemcn of pioducmg nid sen ice depart- 
ment'< liai e tlio lesponsibihty foi seeing that equipment and facilities 
aio so Used and maintained, tint the cost of thou seivice is kept at a 
raminmni But few dep iitments ha\e siifReient woik to justity the full 
time of specialized machines and lepiiimen, henee eentialization m the 
foi n of one or moie maintenance depaitments takes place under a 
maintenance foicmnn, chief electiician oi chief engineer Such an e\eo- 
utp e Is icsponsiblc foi the maintenance leqiiiiements of induidual de- 
paitments m the most efficient and economical mannei 
The pioblem aiiscs as to whether costs of maintenance should be han- 
dled thiou^h a maintenance budget foi the plant as a whole with the 
mamtenauee foiemen hold lespon&ible, oi whtthei maintenincc allow- 
ances should be included m the budgets of depaitments wlicie the facil- 
ities aie being sen iced Usually the lattei is the piefeiablo solution 
since the maintenance foieman has little contiol ovei equipment usage, 
and demands made upon the maintenance force are laigelv under oon- 
tiol of the depaitment foieman If the depaitmental foieman is held 
usponsible foi labor and material cost of mamtenmee and lepaii work 
of his depaitment, he is moie likely to see that all such expenditures 
aie jusUfaed ami to tike steps to see that usage oi the equipment is such 
as to keep mimtcnance costs at a leasonable level Accoidmgly, it is 
consideied best piactice to include this mamtenmee allowance m the 
flexible budgets of the operating departments At the same time cost 
accounting pioceduies ma> need leviewmg to see that thev provide foi 
diicct chaiges foi all maintenance liiboi and supplies against depaitments 
benefited It may be dcsiiable in some cases to have the foieman of the 
pioducmg depailmcnt appiove all time caids and mateiial lequiaitions 
wlieie cost is chargeable against his department 

kniljsia usually shows that cost of maintenance is a semi-vanable 
co'-t Some assets, such as buildings, require lepau and upkeep without 
lelation to the rate of opeiations while others such as machinery, have 
a maintenance cost which tends to vary diiectly with the late of pro- 
(iuction Foi analysis and contiol it is desiiable that total maintenance 
costs bo divided into laboi costs and materials and supplies costs When 
this is done the effect of laboi rate and price changes can be more easily 
reflected and interpreted Analysis by classes oi tjpes of equipment mav 
also be desirable since the proportion of fixed and vaiiable expense in- 
cluded m maintenance cost of dilfeient types of equipment may vary 

CONTROLLING TOOL COSTS —Catsiff (N A C A Bulletin vol 
21) stiesses the impoitance of considermg all factors peitment to a deci- 
sion as to the choice of tools These are listed m Fig 22, which shows 
the factors entcimg into the elements of tool cost and also places re- 
sponsibilitj foi each factor 

The same autlioi, with paiticulai leference to small pioduction out 
put, states that there is only one way to determine correctly the best 
method for conti oiling tool costs 

1 Obtain the best possible estimate of the numbei of puits needed 
ovei the estimated life of the design 

2 Obtain tool estimates on all the various methods that can be used 

3 Deteimiiie production costs obtainable vvitb these various methods 
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i T ikL a blieet of paper and do a little aiithmetic miiltiph the qum 
tit> bi the produttioii cobt obtiiinble iMth eich method add to thn. 
figute the Lost of the took and then compare the leaults nith the 
\ ar ous methods 

5 Use good judgment in deciding on the methoil to iiae It one method 
does not figure out as economienlh as aiiothei but the dide i nee is 
slight it might still be adi isable to select it if possible it might be 
more tool pi oof oi less open to damage 


CORTBOL OB lOCB COST 


Selection of Jlethod of Ifamitactnre 


e Method of Pioduemo Tools 
f Machine Equipment foi Use of 

g OiJering of Tools 
li Eiigiiieeriiig Changes 
MAINTB^ ANCI 

a Qiiilitj of Woik Produced 
b Tool Sell ice Abibtj 
c Tool Cost pel Piece Pioduced 


e Care of Tools 

f Condition of Manutaetuiiug Equipment 


( Piodiictmn Dept 
Fngineering Dept 
Commticial Dept 

{ Bngincermg Dept 
Ifanuf utiuiiig Dept 
Tool Uuisioii 
Tool Diiision 

Engniooimg Dept 
Tool Dll lEion 
fManiif 11 till m„ Dept 
(Tool Diiision 
(Manufaetuiing Dept 
iEngmoeung Dept 
Eugineoung Dept 


ToolDiusioii 
fEngineeniig Dept 
(Tool Dnision 
(Manufaotui mg Dept 
(Tool Diiision 
fPiodiiction Dept 
■IManiiiactinm„ Dept 
ICommaciil Dept 
Manufactiiiing Dept 


Actn il Repairing Cost 


Production Cost pci Piece 


Biq 22 Control of Tool Costs 
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Rig 23 IS 1 shop order request foi llic mMUifirtuio of a tool It pio 
Mflp^ loi showing, the quantiU ot pioihul to be mult b\ the tool tool 
(Ic cuption, iccoimt to be thoged toi the tool uid i touii)iii>on ot the 
tool cost with nlleinitne mithod'- of nccompli-<hini, the simt jcsiilt 
Ihib foim IS nsotui m biin^,mg into one loufino ill pcitiiunfc elements 
concemtd with a tool dtcHion 

A-ii inihsis of supplies mid smill tools fui i spetid depiitintiil is 
picstnlcd (I'lg 21) bv Wildt (N CCA Ceii tool , 1927) Compuitnt 
toluiiias show muMmum sllowaiite loi eith ot 13 expense items md 
'ictud costs toi the peiiod C thud tolunin gi\cs loasts ind g inio foi 
the puiod Note tint m ill cases but tliiee jctud (usl w is b( low the 
ma iinum allowance 


SUPPLIES AND SMALL TOOTS CNUCSIS 
Foi Department 18 — Riii Pctiod Ending Vpiil 1 

f. Muxinium C( tu d 

Item Vllow nice host 


— Belting 

— B looms 

— Eraeix Whtils 

— I’llcs and File Hmidha 

— Hand I enthcia 

-Light BuL 


— Ka„s and Wasti 

— Small Tools 

— iool 1 tpaiis 


FlO 24 Supplies and Email Tools Auab bi 


Summary Cost Reports 

SUMMARY REPORTS TO GENERAL EXECUTIVES —It is 
the duty of the cost aeoountant to piovidc the genoial executives with 
summaiized lepoits which seue to keep them intormed concerning the 
gcncial conditions within then company and to help them contiol activi- 
ties ot their immediate suboidmates In geneial the lepoits lepic f iit the 
lesiilts of the woik ot the gcneiul oi huanciil accoimtunt and tho cost 
accuuntiint The geneial accounting depaitmont is piimiiih iriLeicsIpd in 
the compilation of the balance sheet and the piofit and loss stiLcinciil 
the loiccast of the cash position and such othei inatleis as am ol im 
pnitantp m revealing tho status of the business is alfctted by exteinal 
conditions The eost accountant supplies the details of opeiations pai- 
tioulaily those foi the cost of production which leflect the foiccs at 
woik inteinallv The financial statements in com cntional foim aio suffi- 
ciently lamiliai and do not lequiie fuithei illustuition Thov may be 
found set forth in considciable detail m the Accountant’s Handbook 
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SU1IM\E\ COST TEPORTS 


(■\^ A Pilnn cditoi) Coinciuing summaiy lepoits Peny (N A C A. 
Bulletin, \ ol 22) st 


(.o&fc icpoit -noil shonlJ Ntiiit b> pioMilmt, the executntg «illi sum 
btiteiin.iiR ot tin, month h opeiation Bufh as the halann, sheet 
btituncnt of opei itioiis imentoi\ pioduotiou siiles btatistics ^loss pioht 
diuhsis and siimnnii/ed cost hf,iiies Ihesc summiii/cd lepoits in 
oigniiiaed into an Eaetutuos Hnndbool nhiUi is 1 ept bi tho i,\Lcuti\p» 
foi quid leieicnct The puiposc of these geiieial st itenients is to pro\ ide 
the iM-cutnis nith a compi eheiiMi e pictuie ot unitnt opeiations ihoae 
lepoits point out in a genual my {he coats -nhich aie out of line and 
leqinie turthci iincstiKation Foi example the stitemcnt of opeiatinng 
shons the tolil laintioiis nliicli haae ormiied in each ot the laboi mate 
mil and biiidui larnnce aeeounta To hnd the itasous for these nn inees 
one must go into othei inoie detailed reports 


The Itpe of irpoit to be fumiuhed depends to a laige measure on the 
ttpe of system m use, tvhcthci a histoiical oi standaid cost system is 
Used yhethoi it is ol the job older or piocess cost type (Poi details of 
cost repoita imdci job oidei oi continuous piocess cost systems set 
Set I ions S and 9) The piesentstion below emphasizes m et^neial the 
t>po of cost lepoits icquiied m connection with standard cost sj stems, 
m ithieh gicat leliance is placed on the use of coinpansonb The stilling 
point md pimcipal standard in these compjiisons may well be the gon- 
enl budget 

Simplieity and condensation aio the keynotes for exeoutiies’ leports 
The 1 ittei molude tlic following 


1 Bilune.Sh.ot 

2 EnimngB Stitcment 

3 Plant Sniinraaiy 

The balance sheet (Fig 25) supplies a quick picture with month-to- 
month comparisons if desued An analysis of surplus is pioiided on the 
ie\ei«e side 

In phee of the comentional piofit and loss statement, many account- 
ants use an eaimngs statement (Fig 26) for submission to the geneial 
exeoutiies The slatement sets loith the sides volume and a summary 
of variances fiom budgeted net profit The lanances aie then analyzed 
showing the effect of each factoi listed Some impoitant ratios appear at 
the bottom of the foim The reierse side contains a summary of miscel- 
1 uiLOUs mcome and chmges as follows 


PllOIlT AXD Loss InCOMF AND ChAROES 


Miscell ineoua Income 
Discounts Earned 
Royalties Eeeened 
Piofit on S de of Assets 
Mibcellimeons Chaiges 
Intel est 

Discounts Allowed 
Expel iineutnl and Development 
Noncosted Oveihead 
Total Net Income and Chaiges 
Budgeted Income and Charges 
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The phnt summaij maj be in the fonn bhown m Fig 27 This gnos 
a condensed pictiiip of, m this eiibe the opeialions it the miin phnt In 
cost centeib and of the blanch plants ab aaell as of the genci il sellui^ aud 
admmisli atn e diaisions 

Ihe plant aunimn> may be fiiither suppoited b\ a cost nml aanince 
statement (Pig 28), showing a aiiances ba tactoij accouiil < 1 issifit itions 
Similai statements aie piepared foi the selling and administiatn e di\ i 
sions of the pi int 

Foi gieatpi effectiveness those statements may be piopaicd on strip 
forms tMien pined m their piopei biudeis oi foldeis two hpcs ot 
compansons can leadily be made without the necessiti foi lewiitmg the 
data Bv spieadmg the forms to the light coiiespondmg columns aie 
exposed giving a complete month-lo-month oi othci pci iodic oompaii- 
son Similaih b\ moving the foims to the left compansons aie avail 
able of the ciuient figuies with the cumulative oi jcai-to-dato figuips 

RELATION OF SUMMARY TO DEPARTMENTAL RE 
PORTS— BlIovt the level of the lopoits just mentioned aie the sup 
porting data in the hands of mtcimcdiate and minoi executives Tlusc 
lepoits mav, howovei bo cilled for bv the majoi executives paiticu- 
lailj if thev want explanations and annlvscs of the condensed figiiios in 
Ihe summaiv lepoits In geneial the detail lepoits covci foi the manu 
factuung division the details of what happens in the cost centers tint 
IS the depai tinental rcpoits Those aie the lepoits tuiiiishcd to the 
woiks manager plant siipeiintendent and foiemcn (Foi cximples of 
such foims scp illustiations and discussion eailiei m this Section, also 
Fig 29, page 67, and Fig 30 below ) 


INDIRECT EXPENSE 
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Fig 30 Indirect Expense — ^Actual Dollars per Staiidaid Dollais 





08 REPORTS ANALYSIS AND CONTROL [Sec 1 

DAILY PLANT EFFICIENCY REPORTS — Vn automobile 
maiuiliitmei m il cd u'-c ol a duh lepoit to^eIln8 onh the iniioi 
iCLoiiiit^, both it actual and slandaid (hi^ 29) This icpoit is is ued to 
the teneial managoi and to the cxecutiie auc-pie^ident The stindiuls 
shown on Fi^ 29 ne established at the bcginmiio of tlie c ii model acii 
ind me appioied ba the e\eciitn e offices Acioiclinp; to I uise A Boitt- 
ger (N 4.C \ Bulletin \ol 19) this daily plant report is m inipoitaiit 
fnctoi m ineasuim!; the poifoiinance of the \arious divisions 

Fi^ 30 shows giaphically a compaiison ol actual and stindiid expense 
foi the inamif ictuiing division as a whole The plant is opciitmg it 
94 4% of standaid Against a standaid of $936 504, the company spent 
$881415 a favoiablc vauance of $52 089 


SUMMARIZED EFFICIENCY COST REPORT 
Momh Eindiivq DbCE-Miina 31 19 — 
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SUMM4.R\ COST REPORTS 


MONTHLY PRODUCTION COST REPORTS -Diffeient de- 
pailiiiLiits u-se chtlcient applied e^^pejise latcb and opeiate al diffeient 
actniU 1 tlcb i pcuodiL check on elhciency and \oliime \anance^ is 
tlioieioie id\i'«able V ■^umm iiized pioduction cost lepoit on a monthly 
baM's pltcin^ in compinson the lecoids ot Ihiec dcpaitments i& given 
in i 1 ^ ul Hlic tol d icUial co^ts toi month aie tonip iicd with standaid 
co'ils aid an indu ilion ^i\ci\ ot not mcieuse oi decieabe Then lollowa 
an inihbib ot causes of variations fiom tandaid costs iindei 15 dif- 
ffjcnL headings Ihcsc co\ei both efficiency and \oiume \auance‘3 


ahe icpoit shows a loss on diicct labor costs tiom standaid estimates of 
sgOb iiulucct labor shows a a illation ot $129 tiom standaid costs mate 
iiah and supplies show a laiiation ot $477 horn blandnid costs and power 
costa a \aintion ot $30430 fixed costs show a laiiatiou ot $1 247 tiom 
stindiird cohts and nusttll meoiis factoiy expenses shonn as spoiled wuik 
show i vuiatiou ot $7U410 tiom standaid 


Such a lepoit can take the place of the nuance summaiv (Fig 27), 
and It ma\ be suppoited by detailed depaitinental lepoits of the type 
shown m Fits 11 and 12 


INVENTORY CONTROL CHART— W C Skuce descnbes an 
inventoiy eontiol chait. Fig 32 (N AU A Year Book, 1938) k decision 
13 made as to the woiking inventoiy at capacity and a» to minimum or 
stond-bv in\ ontoiy at zeto opeiation As the rate of pioduction meieases 
the need foi stand-by inventory deoioases until it disappeais at cap lut 
pioduction The ohait thus acts as a guide to total in\entory lequiie- 
ments at any late of pioduction kt any pioduttion stage the actual 
iiiNentoiy cm be compaied with the piedeteimmed m\entoij and a 
peicentage of leaiuation piepaied The contiol chait is uselul m guid- 
ing manufactuiing executives to gieatei efficiency because it emphasizes 
shortci pioduction cycles lesulting in mcreased turnovei and gieatei 
letuin on capital investment 

GRAPHIC EXECUTIVE CONTROL CHART —Wallace Claik 
(A Control Chart loi the Chief Executive) has developed a Gantt type 
opeiating control chart or giaphio leport on opeiatmg conditions (Fig 
33) to give an executive a basis foi action The purpose of this gt aphic 
repoit IS to make immediately appaient that a ceitain lesult is satis- 
factory or ims itibfactory This deteimmation is made by compaiing 
lesults with a piedeteimmed plan oi standaid The executive decides m 
advance what conditions oi piogiess he desires and secures leports at 
regular mteivals which compare actual conditions with those predetei 
mined Compaiisons picsented concern the attitude ot mind of cus- 
tomeis towaid the company as levealed by quality of pioduct and seiv- 
1(0 rendeied They also show what work is ahead in plant, oideis 
leoeu ed moutn by month, data concerned with the opeiation of busi- 
ness including costs and expenses idleness, mventoues and finally 
peitment facts regaiding the working foice siuh as accidents laboi tiiin- 
ovei earnings and individual pioduction Fei each of these items 
schedules of standards me developed and actual peitoimance is plotted 
against these predetermined figures 

Reports in this foim indicate whether or not piogiess made is satis- 
factory 01 unsatisfactory It performance is reasonably close to plan, the 
executive can safely dismiss the matter fiom his mind If, howevei 



Fig 32 Imentory Conti ol Chart 


Woik ahead an item by itself, showa what poi cent 
lant IS coieiod by oideis Oidcis lecened aie plott' 
lies qiiotis Business conditions jie a foiecast of gen 
j Opeiitino data include fictoiy costs, oieibead 
sed, idleness cost im entoiies, and changes m capital 
n employees concern accidents, numbei left emplo 
onploy, ay eiage eainmgs, and man lecoids made up 
uction lecord of each woikman compared yvith a d 
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72 REPORTS A.NAM &I& AND CONPlvOT [Sec 1 

CHECKING EFFECTIVENESS OF REPORTS— Mmj meth 
od= 111 in Use M contiolleis to clictl the -valicliU ind etfectueue s of 
iC]ioits A ie))Oit oiiee \ it il ma^ betome has so Ropoits lucpiuil foi 
speeul puipo LS lie often not discontmucit nhen the nted Ins p nsnl 
Beehlei destiibes this point (N 4C 'V leu Bool 1041) 

Oiii eMieiience Ins been tint once i lepoit is issued md fills into tin 
luuids ot stieiil pcojde it is citicmdj clittituU to tlimumtc IIumlili 
once eich im wc attach to each eopj of cicij lepoit issued i sm ill tU 
sheet asking the tolloiiing 

1 Docs this lepoit sene a useful puipose in join hinds'’ 

2 Ha\e lou aiij sutgcstions foi iiupioiemeuts'’ 

3 Should it be contniiied'’ 

4 Can it be discoiitiimed ' 

Each peison recening a copj of the report is leqiiiied to aiisici the 
questions on this di sheet lortuiiateh foi us the picsuleiit of oiii com 
piiiij ptisoualh Intel ests hniiselt in this chcci up oi ohiniii itioii schedule 
Staff Meetings — 4 stiong foice m piomotma coopciation imong de 
pailniontal executucs and sccuung tlieii goodwill is Ihiough ueollj 
moetings at uhich then piohlems and then peitoimmccs aic icMcuod 
The meetings il o sei\e as follou-tips to the dtilj icpuits In this ton 
nottion I luse A Bocttgei (N AC 4 Bulletin \ol 19) state the pi ttfitt 
of the Inland Mimil ictunns Dmsion of Gcnoial Melon Coipoiition 
jjhcie weeUj mcetinoS tale place ittendcd b\ genci d foicmon and 
depaitmcnt heads The lactoiy managci piosidea 

The method of procediiie is fiist to reiieu the diMsions poifoimaiice 
11 itli 1 egai d to am element ot cost and aftci the rei leii of the total pci 
toinmnce ot the dnisioii we tale up the poifoimaiice of cicli doputiiicut 
If the peifoimuuce of the illusion as a iihok is good oui iisu il piorcdiue 
is to point out the pei toimaiice ot those liho coiiliibuted to this t mu ible 
Pertoimancc On the othei hand if the peitoinniice of the dnisinn as 
i 11 hole IS bad the depat tmeutal levicii is one of cuticism of those iiho 
haie caused the tall doiiii We tiv to iioik out iiith the foieinan at 
these meetings am pioblcms he maj haie he is peimitted to stite his 
fide of the case and fiom the discussion ui these meetings fieqiicntlj come 
the siioo'-i’fio'is and plans that mil e fot cost betteiment 
This compant belieics in fmnishmg all cost data possible to the foie- 
man so that he is not metely a foieman m the old sense but in icilitj a 
dep irtmental inanagei, who not only maintains a schedule, but does so 
sconomicallv 
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VARIATION ANALYSIS 

CONTFNTh 


Principle ot exceptions 


Matcnnl cost > nuances (/ 1) 

Direct labor cost ^ormnccs (/ 2) 
Annlynng overhead xanimces 
Capacity and controllable ^n^Jnncos 
Overlieofl varmnccs (/ 3) 

Conti nllnhle expense onnhsis (pro 
ducing departments) (/ 4) i 

Efficiency capacil^ and budget van 


Development of cost variation for 
inulub (tout cl) 

Application of combined formula 
(/ 19) S 

Summarv and analjais ot cost 
variations (/ 20) 0 

Calcndai variations 8 

Cost variation tormulns in detail 9 

Formulas to apply in the detei 
mmation and analysis of cost 
variations (/ 21) 9 

Illustiation of use of a cost formula 9 
Cost and vaiiation anaivsis sheet 9 

ruiin of coat and variation sheet 
(/ 22) 9 

Use of cost formula on cost and van 


Overhead vniiantes (/ 6) i 

Standaid vvoiking hours in stand 
ard month (/ 7) , , ^ 

Efficiency capacity and spending 

Efficiency activity and expense 
Overhead vananeea (/ 8) f 


Profit Variation 
Predetermining profits 
Causes of profit Minations 

Variations m sales prices 


ShovMiig time variation (/ 10) 8 

Showing total variation (/ 11) 8 

Combmutiun of foimulas (/ 12) 

Cost variation foimula resulting 
fiom calendar variation (/ 13) 
Hcsulting from plant shutdown 

(/ 14) 

Resulting from variation in pio 
duction efficiency (/ 16) 

Ri suiting from salary reductions 
(/ 16) 

Resulting from additions to the 
payroll (/ 17) 

Derivation of combined cost van 
ition foimula (/ 18) 8 


Profit Graphs 

Piofit graph defined 9 

Cost behavior 0 

Qiaph of total fixed and vnrnble 
costa (/ 23) 10 

On a unit cost basis {/ 24) 10 

Analyzing partially fi ed costs 10 

Graphic andvais of pnitlj vui 
able expense (/ 25) 10 

Pinkeitona method 10 

Gardner s method 1C 

Construction of piofit graph 1C 

Break even chart (/ 26) 10 

Profit giaph (/ 27) 1C 

Mathematical basis of piofit ginph 1C 
Piofit volume intio 1C 

Significance of the P/V latio 1C 

Impioving the P/V latio 1C 

Maigm of safety T 
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SECTION 2 


VARIATION ANALYSIS 


Cost Variations and Standards 


CHECKING PERFORMANCE AGAINST STANDARDS - 
Having delLiinmed a piopei ^landaid cost foi aa\ given aitiole the exe- 
cutive miy disinib') the quL'tiou of co=it fiom bis mmd until such time 
as thcic la a distiepancy between the actual and stand ud cost It is the 
pi mie function ot the cost aeeountant to diavv the attention of the oper- 
ating executive piompth to the exietenee of such diaciepanoj oi vaiia- 
tioii IMien a si^^nilieantlj laige co«t vaiiation appeal management 
should be able to analjiie it and deteimine vvheie it occutied, who was 
losponsible and vvh> it happened This analysis requnes that cost 
leeoids show in what depaifment the vaiiation occuiied, then fioin a 
kiiowlod„G of the oiganization, the peison lesponsible is located and 
phvsical inspection «hows the cau e ot the vaiiation 

Ihe piocess of cunenth checking actual peifoimance against stand aids 
IS the function of two depnitnirnts 

1 Inspection clepaitment which caiiies out compaiisons with phjsicd 
stiudauls 

2 Cost accounting clepaitment, which collects and classifies the data 
toi comp u Ison ot ictual with alaiuhicl costs 

Fiom these two compaiison® but chiefly fiom the lattei come lepoits 
summaiizmg the icsults of peiformanee as measuied against standaids 
m oidei that executives mav be cuiiently infoimed conceinmo the vvoik 
ovei which thej have aiithoiitj and ioi vrliich thev aio lesponsible 
Both of these activities must be accuiately done and adequately lecoided 

PRINCIPLE OF EXCEPTIONS —The effectiveness o* com^iaii- 
sons of actual and standaid cO'>ts m based on the pimciple of exceptions 
winch makes it possible loi the cost accountant to sitt from the gieat 
mass ot his cost data the es-ential facts needed by management Cost 
variations may be legaidcd fiom two angles 

1 I’lom the standpoint of the vaiiation in the cost of the ludivulii il 
aiticle of piodiict, oi opeiiition 

2 I'lom that ot the basic cause ot the variation 

Foi example assume a standard set up cost of $10 foi a given opeia- 
tion based on a standaid urn of 100 000 units at pioduct This yields a 
sfandnid set up cost pei 100 pieces of $01 Now, assume that due to 
spoilage in a subsequent opeiution it is necessary to make a special 
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le uni of 1000 picte'. The noM sot-iip lo-,! of $10 miul be ibsoibed bv 
ol 1hp ‘^tincliud nm oi 1000 pince-i -Meldmo a set-up coat of $1 poi 
100 ni inuLa l ol $90 ui 9 900% 

ANALYSIS OF VARIANCES —’Vlhen <^tin(hrcl co-ts uo m use 
1he conliol ol tosla jciiuuls that i luancis fiom stand tids be collLcled 
lud studied in oidei (o deteiinino how Ihov mn be im]i!o\Ld in tlie 
futuiL Since the tulil diltcicme between tin actual and stnidnd mat 
is coni])oscd ol AuiiinfCs aiiamg fiom a i inct\ of tui cs it is ne(ossai\ 
to le ohe this total into its component puts in such i w u Ihiil Ihr cun 
tubution of cuh can d lactoi can be isolated This is ac c unijilishcd ba 
taking the faclois one at a time while assuming that the otlici fictnis 
aie held constant Thus it is possible to calculite the lulluence upon 
cost of each caiisc of aaiution 

The lesults me iflccted bv the kind of standaid in use If ideal (le 
ciment) standards aie used the a inanccs cannot be entiieh ehmiiiated, 
and management must decide how much of the a auance lepicsents 
at oidnble luefficienca’’ and how mtich is meielj human mabihtv to attain 
maximum cfScicnca The pait ascubable to the foiinci cause is the 
lespoiisibilitj of someone within the oiganization but the second can- 
not faulj be so tieated 

It the staudaids lepicsent the performance actually expected, all 
aauauces can be issigncd to the peisons lesponaible lor the inamtcn am t 
of the standaids Stindaids which ha\c been inaccuiateh set may be 
eithei imieasonabh high oi so low that waste and inefficieuc\ pass 
unnoticed These nntteis become especially impoitaiit when incentive 
compensation plans aie based upon peifoinaance reliitu c to slindaid 
cost but eaen avhen eiaiploace Gainings aie not affected by a iiimccs 
good standaids and a fan inteipictation of aaiianccs aie essential foi 
both maintenance of satisfactoiy peisonal lehdionships within the oigan- 
ization and effeclia e contiol of costs Each peison must be made to feci 
that his woik IS being measuied bj a standaid ot leasonable expectation 
COMPUTING MATERIAL AND DIRECT LABOR VARI- 
ANCES — The method illustiated below repiesents a mochiuical ai- 
mngement of the data (Fig 1) which makes possible the automatic com- 
putation of X aiiances bx totals and in detail Undei this method an ei- 
all 1 auance is fiist obtained, this is then broken down in the case of 
mateiial into usage and puce lauances The adxantage lesiilts fiom the 
fact that unskilled clciieal laboi may be used to make the necessaiw 
computations 

The basic assimiecl facts m Fig 1 appeu in columns 1 to 5 inclusm 
Intoini ition in columns 1 and 2 is tal en from the stniulni 1 lost i ird 
Column 3 is based on stock ledger caids or other iccoids Column 4 tlu 
stiuuUiid quantity in the pioduct is based on ptodiution luoids com 
billed with stniulnid and pnjsicnl leqniicmcnts as shown b\ tlie standard 
cost card fohiinn 5 of eouise repiesents actn il pioduclion fituus tul en 
fiom the daily oi smnmait ptoduction lepoits The icmaiiniii, columns aie 
iiieiolj diftcient eomhmatioiis of the infoimation in the lust foui Thus 
the over all variance is obtained by compaiing the standaid qunntitj at 
fltuidaid rates with the actual quantity at actual latis (lol b inmus col 
8) The icsulting figme is used as a check figure against puce and usage 
■variances 

The diffeienee between columns 6 and 7 m Fig 1 shows usage oi quantity 
variance This is because notn eoiiimus use standard raLcs J Js ho'dnig 
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e variance Heie the 


that Inetoi constant am ihiiciencL is theieloie due to a niatoiinl usage 
giiitei ot siudllei than tin illoncd btiiidnid 
iht. ditteieuce between columna 7 and 8 is the 
qiiiiitilj ja held const lUt liciite the ditteienee is due to i ])iict cleiuiitii 
tioiii stnndaid Lioss tootiiig calumus 10 and 11 should gni the totals 
tolumn 0 lo ^et the (oinbiiipd a minces on iill mntciiais total ill cnliinv 
iioni (1 to 11 intlubiae, iiiid cioss died them 


Tilo same method is used to obtain variances for direct laboi (Fig 
2) Effiiiency is lepiesented bj a time aaiianit ind puce bt a i ite 
lariance Foi gieatei tkntj, these aie often in tuin subdnided Thus 
cfhcicnca is affected ba the pitscnce ot leaincis and a special allow ince 
must thoiefoic be made on this scoie so thit the loicmtn is nidged 
onlv as to conditions undei Ins contiol 4gain the late \aimnce is 
affeitcd bv the piescnce of oieitime paid foi at picminm lateo Such 
o\ eitime should be set foith as a scpai ite a inane e m oulei to show the 
tine estent to which basic wage iites have chiiiged 


ANALYZING OVERHEAD VARIANCES — Theie is no imitoim 
method for analyzing oierheud aaiunces Ditluent pi ictilioneis and 
te\tbook wiiteis show a laiiet-v ot foiinuhs m making such malyses 
They tall loughly into foui gioups, as follows 

1 Capacity and con ti oil able a u mice 

2 Efficiency capnciti , and budget \ ii i inces 

3 Efficiency cipicitj and eMieiise i iiiancch 
i Miscellaneous 


Tigs 3 to 7 show the lesults of diUeient methods of oi eilioad vaiiance 
analysis They aie based on the following a umed data 


Budgeted oaeihead at normal caiiacitj 
btandaid honis at noimil capacita 
Standard oaeihead pei hour 
Standaid allowed houis foi actual ino 
duction 

Actual hoius nm 
Actual oaeihead e\peiicL 
Flexible oaeihead budget allowances 
a Foi actual liouis 
b For standard houis in piodiict 
0 Foi attmned cap leita 

DepaitmeiitA (2 000 Ins = 100%) 
DepaitmentB (8001ns = 80%) 


Depaitmeiit A DepaitmentB 
82 000 00 5>3 OUO 00 

oooo 1000 

I $ 3 00 


2 000 
2 0G5 
82 01100 


* Tor detailed flexible budKcts unlcrl mg the o fiuiics tea Soction 7 Tifc 3 and 4 

Capacity and Controllable Variances — Capacity ind (ontiollnblo 
vanances lepipsent aoluine ind efficiency a an nice-, lospectiaely Ada o- 
oates of this type ot andasis ne Reitell and Van Sickle, aaho obtain 
these 1 nuances foi diucl pioducuiK depnitinent cliugcs as well is dis 
tnbuled scivice chaiges Accoiding to Reitell the folloavmg facts form 
tho basis foi computing capacity and contiollable annanoes 


1 Cleaied in cost 



COST VARIATIONS AND STANDARDS 


The cleared in cost is the amount chaiged to Woik in Piocesa and 
lepic.'-ont^) the pioduct of the ■?Un lard allowed houis foi the attained 
pioduclion and the ■’tandaid houily nte 
The budget allowance is the expense allowed at the attained level of 
pioduction It could bo oapics'-ed ns the pioduct of the standaid allowed 
houia and the houily budget latc foi such houis Howecci it is usually 
obtained fiom the flexible budget This is done by fust deteimmmg the 
attained activity level and then deteimmmg the allowed expenses at 
that level by mteipolntion, it nece'saij , m the flexible budget The 
actual expenses lepicsent of couise, the sum total of the standing 
oideis le the depaitmenial expense accounts The computations and 
vaiiances foi this method aie shown in Fig 3 
In addition a detailed schedule of variations fiom the budgeted over- 
head expenses is piepared foi depaitment heads to aid them in contiol- 
ling the expenses of their icspective departments (Fig 4) (See also 
Section 1 ) 


■S481 00 -$405 00 -S 


3 (leitell ■Van Sickle) 


Fig 3 Oveihead A u 


Efficiency Capacity, and Budget Variances — ^In this type of anal- 
ysis, a new element is mtioduced not picsont m the pievious method, 
le the oveihead variances aie shown in moie detail Among otheis the 
advocates foi this method include Blockei (Gillespie Neunci Newlove 
and (lamei Subject to minor differences in terminology, this gioup dis- 
plays the following vaiiances 

1 Efflciencj variance 

2 Capacitj variance sometimes called volume oi utilirntiou variance 

3 Budget variance also called spending variance 

Fig 6 shows the method of computation Note that the results differ 
flora those m Fig 3 In the lattei, the capacity variance is obtained by 
compaimg the oleaied-in cost with the flexible budget allow mce loi the 
standaid houis in the pioduct Any difteience m the figures is due to the 
behavioi of the fixed chaiges The cleaied m co^t absoibs ovcihoad at 
a uniform hourly late foi fixed and vaiiable chaiges alike, while the 
flexible budget assigns to each expense a definite amount In Fig 5 
howevei, the capacity vaiiance is lepiesented by the ditfeience between 
the actual houis worked and the noimal hours translated back into 
dollai amounts Thus in Depaitment B idle time is 210 hours (le 
1,000 — 790) Since the houily rate is $3, the volume vaiiance is $630 as 
shown m Fig 5 

The efficiency variance in Fig 5 also differs from the contiollable 
variance in Pig 3, because here too the basis of measurement of the 
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\niniiLe diffeis m each case The unfavoiable \'iiiance m Deputment 
A IS J\ie to the lact that m oidei to achieve the noimal pioduction of 
JOO units, 65 houiij m excess of the noimal time ivcic leqinied In De 
jiiiifmentB honeici theie is a f ivoiable vamiice bee iu=e the 80 units 
ot pioduet completed requiied 10 lioiuh less, than the stand ud allowed 
tune At $3 per houi the $30 xaiiance lesult 

The budget variance is di'tmctiie in this tjpe of snilisis It is a 
spending vuiiance, and measiues only the latc of spendiiif, ss compucd 
with the budget at noimal capacity Thus, in Depaitment A the uiifivoi 
able budget xaiiance shows that $11 moie xvas spent tliiu the budget 
piovided Since, howevei, the depaitment opeiated at noimil that is 
100% capacity and since all othei factois causing xniances me acoouulcd 
for this vauance of $11 appioaches the natuie of a puce variance How- 
evei, in Depaitment B operating at 80%, the vauance smiplj discloses 
the fact that $130 less was spent than called for by the noimal budget 
Since howpxei the department operated at consideiably le'a than noimal 
capacity the two sets of figures budget at noimal and actual expense, 
aie not really compaiable and no infeienoo may be diawn fiom them 
The chief utility of the budget vauance lies in finmshing mfoimution 
TO the financial bianch of the business as to the rate at xvhich xvoikm„ 
funds aie being absorbed by the business 

Efficiency, Capacity, and Rate Variances— Somewhat similai to the 
above gioup is the method of analysis developed by G Lhiutci Ham- 
son The lattei howevei, dittcrs m two impoitant icspccts 

1 The capacity variance is amljzed in gi eater detail 

2 There is a rate oi price vauance in lieu of a budoet vauance 

Vaiiances developed by Haiiison aie as follows 

1 Efficicncj variance 

2 Total capacity variance 

a Capacity oi idle lime variance 
b Cilendai variance 

3 Rata vauance 

a As to salaiied staff 

b 'Vs to hourly workers and other expenses 

Computations and results are shown in Fig 6 The efficiency variance 
lesults in the same figuies as foi the pipvious gioup (Fig o) The (om- 
bined figuies foi capacity and calendar variances losult m the saint 
total us foi the capacity vauance m Fig 5 The combined totals lui 
salaiied staff and liouily rate woikeis lesult m a vauance similai to the 
budget vauance (Fig 5) 

Calendar variances, accoiding to Haiiison aie calculated is follows 

1 The standard worl mg hours m a standaid month are computed 
(Fig 7) 

2 The illustiation in Fig 0 ib based on the assumption that tlie tiaus 
actions tool place in Vnril Reference to Pig 7 shows that April 
has 205 out of 212 standard hours Hence, the nossibk depaitment 
hours are as follows 
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Depiitraent A 2 000 X |^=: 1 973 77 hours 
At $1 00 pel houi this is 973 77 
Dep iitment B 1 000 X 906 887 houis 

At the late of liS 00 an hour this jields $2 900 66 

This seoms a lathei clumsy method Others accomplish the same leeult 
by making usl ot the flexible budget and gettmg the allowed expense at 
the attained capacity (Detuled discussion ot the Hanison technique is 
pipsented latei in this section ) 



Fig 7 Standuid Worl mg Hours in Standard Month 


Efficiency, Capacity, and Spending Rate Variances — Caramun com- 
]iutes vanances much like those shown m Fig 5 His teimmologs is 
diffciont and the lesults aie diffeient This is because he eraplojs a 
“basic” 01 measiiicment standaid cost technique (see Sections 6 and 7) 
the icsults aie the same if ideal and basic standards aie set at the same 
opciating level Camman’s expense -vanances are 

1 Machine effectiveness vaiiance like the efficiency variance 

2 Degiee of capacitj used variance, hi c the volume vaiiance 

3 Spending late variance like the budget vaiiance 
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Efficiency, Activity and Expense Variances — This eioup i& icpio 
SLiitid by bchlittei who obtains Lfficicncy, actnitv and expense aaii- 
mecb Note that actuitx (cipacit>) and expense \ in inees dil'lei fioin 
I hose obtained in Fi^a 3 6, ind 6 because of a diffeirnt method of com- 
pulation The computation foi this method is shown in Fig S (p loO 81) 

The efficiency x nuance is ideulical with that computed eiiliei The 
capacity \aiunce howexei i difteient beenu-o m llie piesent ca-e it is 
HiPisnicd against the budget foi actual lioum, instead of against the 
budget at noiinal The most pionounced chaiactf iistic of this method 
lies m the expense xamnee calculation Pig S shows ito computation 
thiough a compiuson ot actual expense with budgeted expense foi the 
actual hoins woil ed In this wav something moie noailj lesemblmg a 
pi ICO vaiiance is obtained beciuse the actual expense and the budget 
figuie me foi the same numbci of houis, m Fig 5 the compaiison of 
the actual expense was made with the budget at noimal 

Expense Variances— Lawience (Cost Accounting) obtains onix ex- 
pense xai lances and appaiently is not rateiestcd in volume oi othei 
vaiiances He does hoxvex'Ci obtain so called cost and quantity x aiiauces 
foi indiiect labm and ludiiect mateiial The cost vaiiances ooiiesimud 
iLSpectivcly, to the late and piicc vaiiances foi diieol laboi ind direct 
mateual Similnilv, the quantity varumes lepiesent the efficiency and 
usnge vaiiances foi the abox e cost elements 


Cost Variation Formulas 

DEVELOPMENT OF COST VARIATION FORMULAS —The 
piocediiic foi oblaining xaiiances may be reduced to a matlieninticai 
foimula th i( is a geneinhzed statement oi expiession emploxnig mathe- 
matical symbols This males possible the substitution of gix cu figuies 
in the foimula and the solution of the lattei to x icld lesults foi a specific 
case The piinciples inx nixed in the development of cost foiraulas ire 
compaiativclv simple The method of building up a cost foimula is il- 
lustiated in Figs 9 to 12 All of the cost formulas shown weie dex eloped 
by Haiiison (Standard Costs) They aie simple equations Figs 9 10, 
and 11 illnstiate the dexelopment of the simple foimula of Fig 12, 
xvhich piovides a means foi analjzing a variation in labor costs as 
between time and late fluctuations 

The dexelopment of a moic complex formula is illustiatnd m Figs 
13 to 20 the complete foimula being shown m Fig IS It will he noted 
that a xniintion m the cost of so conipaialixely simple an item is the 
salary of a factory superintendent is in loahty somoxxliat complex m its 
anal} sis ns thoie aic fix e contiibuting causes 

CALENDAR VARIATIONS —Undei the plan illustraled in Fig 
13 the nnmbei of noimal woikmg horns m the xexi is fiist dcleimincd 
and leducod to the basis of a standard month, xxhioh is l/12th of a x,eai 
(see Fig 7) By deducting the standaid cost foi the standiid inonlli 
from the standard cost foi the normal woikmg horns in the actual 
month being consideied (see Fig 13), the inciease oi deciease in costs 
lesultmg fiom calendar xariations is readily obtained 
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COST V-^RIATION FORilULAS 


Let a — Actual Hours a 

Actual Rate per Hour 

Lli B = Vrttuil Hours a 

Standard Rate per Hour 

Then R — A = \ mation 

in Ratos (Formula 1) 


EXAMPLE 

Let 1 200 hr at SO 40 p 

or hr = KSO 00 

Let B = 200 hr at $0 35 per hr = $70 00 

Then u 

SING THE ABOVE FORMULA 

$70 00 

- $50 00 = - $10 00 

That IS there is an moreased cost duo to rate variation of $10 00 


PROOF 

The only difference between A and B is that the rate has been increased 
from $0 36 to $0 40 — an increase of $0 05 per hour 200 hours at $0 05 = 
$10 00 


Fig 9 Cost Formula Showing Wage Rate Variation 


Let B = Actual Hours at Standard rate 
Let H = Standard Hours at Standard Rate 
Thdv H~B = Variation in Hours (Formula 2) 

EXAMPLE 

Let B = 200 hrs at SO 36 per hr = $70 00 
Let H = 160 hrs at $0 35 per hr = $62 50 

Then using thh above Formula 
$52 50 - $70 00 = - $17 60 

That IB there is an inoroasod coat duo to excess time of $17 60 
PROOF 

The only difference between B and H is m the time which has moreased 
from 150 to 200 hr 

60 hr at the standard rate of $0 35 = $17 50 


Fig 10 Cost Foimula Showing Time Variation 
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[Sec 2 


Let a => Actual Hours at Actual Rate per hour 
200 hr at $0 40 = lii.bO 00 

Let H >= Standard Hours at Standard Rato per hour 
150 hr at SO 35 = $52 60 
Then H — a = Total Variation (Formula 3) 


Then using the ^bovd Formula 
$52 SO - $80 00 = - $27 50 
That IS thoie is a total increase m cost of $27 SO 


I’lO 11 Cost Foimula Showing Total Vaiintion 


Formula 1 

B — A ■= Van ition in Rates 


Formula 2 

H — B = Variation in Hours 


Formui a 3 

H — A = Total 1 ariation 

Combined Formula 

H- 4 = (B - 4) + ( // - B) 


Pioof of Combined Formula 

1i-\ - Cr-A)+ i'Ji - ^)i 

EXAMPLE 


Total 

Vaiiation 

Variation 

Variation 

111 Ratos 

In Hours 

H - A 

= B - A + 

H - B 

$62 60 

$70 00 

$52 50 

80 00 

80 00 

70 00 

-$27 50 

"• -$10 00 + 

-$17 60 


Fia 12 Combination of Foimulas of Figs 9 10 and 11 
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COST VARIATION FORMULAS 


Assume 

(1) That the expense 13 factory supervision which consists of a super 
intendoiit at SsoOO 00 a month 

(2) That the standard working hours in the standard month are 212 

(3) That the cost sheet is for the month of February with 200 standaid 
worl mg houis 

Let 

C = The standard cost for the standard month that is $600 00 (viz the 
supermtoiideiit s salary) 

D -"The standard cost for the hours possible m February viz 
200 

— XS500 00 = $47170 

Then D—C = Calendar Variations (Formula 4) 

Applying this Formula 

$471 70 -$500 00= -$28 30 

That 13 duo to the short month costs were increased $28 30 


I'lG 13 Cost Vaiiation Foimula Resulting from Calendar Variation 


The worlang hours in tho month of February should have been 200 
But duo to a water shoitage the plant operated for only 180 hrs 


Let D (as before) = The standard cost for the supermtendent 3 salary for 
hours possible in the month (see Fig 13) =$471 70 
B = Tho standard cost lor the 180 hrs actually worked = 


i,X^„=$424 63 
Then S— N = Idlo Time Expense (Formula 5) 


Applying tho above formula 

$424 53 -$471 70= -$47 17 

That IS the 20 hr shut-down coat tho company $47 17 lor the supermten- 
dont 3 snlnrv alone 


Fiq 14 Cost Vaiiation Foimula Resulting from Plant Shutdown 





VARIATION ANALYSIS 


[Sec ^ 


Assume that the standard production per hour is 1 000 pieces 

111 180 hr that the plant was operated the production should therefore 
have been 180 000 pieces 


Assumo that production was 160 000 pieces 


Let L (ns before) = The standard cost for the supormtoiident s salary fer 
the hours actually worked = $42-1 53 

Let H = the standard cost of the actual production of 160 000 pieces = 


Then N—N= ‘Variation due to Production Efficiency (Formula 6) 
Applying the aboie Formula 

*377 36-$424 63=-$47 17 

That IS failure to realize standard production resulted in an increased cost 
for the superintendents salary alone of 847 17 


FlO 15 Cost Variation Poiniula Resulting from Vuiatiou in 
Piodiietion Efficieiiej 


Assume that in the month of February the salary of the Superintendent was 
reduced to 8400 00 per month and that an assistant superintendent was 
added to the payroll at $250 00 per month 

Let 4 = The actual payroll in the month =$650 00 

B = The salaries in the month figured at the standard rates 
Superintendent $500 00 

Assistant 250 00 

Total 760 00 

Using Formula 1 viz 

JS — A = \ anations in Rates 

Then 

$750 00 - 8650 00 = 8100 00 

Obviously this $100 00 represents the reduction in costs resulting from the 
cut in the superintendent s salary 


Fig 10 Cost Variation Formula Resulting from Salary Reductions 
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COST VARIATION FORMULAS 


Let B = ^.^tual Salaries paid at standard rate =$760 00 
C = Standard Salaries at standard rate = $600 00 
Then C—S= Variations due to changes from standard (Formula 7) 

Applying the above Fokmula 

$500 00 - $7o0 00 = - $250 00 

That 13 the costs ha\e increased $260 00 owing to the addition to the pay 
roll of the assistant superintendent 

Fio 17 Cost Vaiiation Formula Resultimg from Additions to the Pnroll 


As in preceding figures 

Variation in Total =H—A 
C alendar V ariations = D — C 
Idle Time =E—D 

Production Effloioncj =H—E 
Salaries— Rates =B—A 

Salaries— Stalf =C—B 

CoMBnsBD Formulas 

JJ-A= (O-C) +'(F-D) + (H-F) + (B-A) + (C~B) 

Proof or Equation 

H-A-S-E+^S-K+H-K+S-x+^-'i? 

Fio 18 Derivation of Combined Cost Vaiiation Formula (Figs 13 to 17) 


Variation Calendar Idle 

in Total Variation Time 

//- 1 = B-G + B-D 

$177 3b $ 47170 $424 53 

050 00 500 00 47170 

$272 01 $ 2S30 $47 17 

Incrl isn Incrbasb Incbe asb 


Production Salary Salary 

Efficiency Rates Stall 

+ H-E + B-A + C-B 

$377 36 $76000 $500 00 

424 63 650 00 760 00 

$ 47 17 $100 00 $260 00 

Inckbabb Decreasb Inoreabb 


Fia 10 Application of Combined Formula of Fig 18 (Quantities given 
Figs 13 to 17) 






VARIATION AIIAIVSI‘3 
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Total Actual Cost $650 00 

Standard Value of Production 377 36 

NET INCREASE $272 64 

Anamsib of Above iNCHOtBS 

Calendar Variation due to short month S 28 30 

Idle Time due to 20 hrs shut-down 47 17 

Production Efficiency due to failure to renlirc standard pi oduction 

when operating 47 17 

Staff variation due to addition of assistant superintendent on pav roll 250 00 

Total increases $372 64 

Rates Variation saving due to reduction in siiiierintciidont s salary $100 00 
Net IvcnaisE as 4BOvr $272 64 


PlO 20 Siimniaij and Analj sis of Cost 'i iintions B iscd ou I it, 10 


COST VARIATION FORMULAS IN DETAIL -The chssifi- 
calion ststem emplojed in the table of formulas (Fig 21) liouing tho 
vfoikin^ aiiangemcnt of the pictedmg foimuhs tollous 

The capital letters 1 to K luchcnte the elements used in the tonnnlas— 
C tor iiistiiiico indicating tlio stiiiclaid cost foi the stnidaid moiitli 

The small Icttcis a h, c, etc , indicate the class of e\pense — Zi toi in 
stance imlic iting a fixed nionthlj ehaige such as the saliiv iit a 
supei mtendent 

Tlie niimbeis 1 to 14 indicate the larious causes of tost i illations — 
nuinbci 3 for instance, indicating a cost aaiiation lesulting lioiu iille 


In the classification by formula element 

A indicates actual time ormateiials expended figured at the nctuil late 
of pay oi price of material 

B indicates actual time oi inatciials expended figuiod it the stuidiid 
rate of pn\ or the standard puce of inatciial 

B1 indicates stindaid salaij foi the actual uecls and fiactioiis of a 
week m the month it is gneii In the formula 
j _ B (Standard cost for standard month) ^ 4ctinl numhn of 
Niiiiiber of ueels m stiiidaril mouth iiumlli 

Numbpi of weeks in the standaid month is computed us lollows 
Dns mjearSOS 
Weel s in rear ™ = 52 1428671 
Weels in standard month tl/12tli of jear) 

= 4 345238 
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COST VARIATION FORMULAS 


91 


B 1 fell the liiiouB mouths is therefoie 

Foi i 28 d ij month B 1 = =C A 920547048 

For a 30 d ij mouth L 1 = =OX 986301325 

Foi a 31 d month B 1 = = 0 x 1 019178741 

4 345238 

( ludicatts the »tundiid cost f u the staudaid mouth \ihith iii the illus 
tiatioiih li IS bocu tul en is 212 uoil lug houia tsce Fig 7) 

D intii uteb till htaiulaid coat lot the number of staudaid uoi] mg hours 
111 the uctu il month tor inatunoe the staudaid nurabei ot iioil mg 
lioins loi the month of Febiuarj accoidini, to the table of lig 7 
IS 200 so tint 111 the mouth of Febluaij D nill equal 200/212 ot 
t 11 Inch 18 943306 X C 

B indicates the stiudiid tost foi the hours aetualh Moihed in the 
iiioiith toi instance it has been assumed in the illustiatioii tint m 
the month ot Febiuaii the plant ivus oiilj opei iteil 180 houis (see 
liL 14) so that in this case E lepresents 180/212 of C iihich 
cim ils 849057 X C 

U indicates the standard cost of the actual pioduction in the month 
toi mat nice in Fig 15 the standard pioductiou pel hour has been 
till cii as loot) puies so that the stmdaid production in the 
stand nil month ot 212 houis Mould be 212 000 paces The actual 
pioduction Ins been tal cu ub 100 000 pieces so that m this ease 


764717 X 0 
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point of cotit iccountin^ Foi example, x xinUion m the cost of an 
L\]icuse in the natuie of x fixed clixice pei month (sec. hi^s 13 to 2U) 
max be analyzed into as raxnx i» h\e dittcicnt causes wlicieas the cost 
of the aeiMces ol a \xoikmm paid on an homlj basis ind pud onl\ when 
liL ih aUxiully woiling tin x 113 onb thiou„h the opeiation of two 
causes, nimtly, xaiiations in time and xaiixtions m the late paid pei 
houi (sec Figs 9 to 12) 

In the classification, according to class of expense 


i mclicutea an expense -nhich is in the nituie ot a fixed monthlj clixipe, 
aueh ua the sxHii ot n supeimteiident (see lies 13 to 20) 
c mdieatea an exiiense whieh is in the iiituie ot x hxed ehnit,e pel 
xxoiKme day as foi instanee the xintes of an einplo\ee Mini loi' s 
e\ei3 dij ot the seal exeept Sundaxs 01 hohdajs legiidless ot 
xxhethei 01 not the plant is openting 
d mdieates an expense which is 111 the niitme of a fixed ehiiige pci div 
xxoiktd as foi instance the wages ot a shop ch il who is pud on an 
honils basis and only when the plant is opeutino 
e mdieates an expense which is m the natuie of a fixed elnipe pn 
x\eel as foi instance the salaij of a stcno^i aphci paid wtclb 
Tins class also iiichults emplo}ces paid on in homh 01 dadx b isis 
and xvoil mg ex eix dax m the year as toi instance night x\ atchnii n 
i indicates n distiibutixe expense The xanons elements enteiin„ into 
the cost of a distiibutixe expense as poxxoi foi instanee would he 
classihed on the powei cost sheet ni the sune mamipi as the ex 
peuses ot a pioduemg elcpaitment a weekh sahiix pud an engi 
neci xxoiiUl be placed m class e On the cost sheets of pioduiuig 
deputments which would be chai„ed xxitli a puipoituni ot tin 
poxvLi costs distiibuted fiom the powei cost shoot tins powei ox 
pense would be placed in class f 

p inclicites an expense tending to xaix diieetly xxith the pioduetion In 
this eliss come all foiins of pioclueing laboi and inuteiial and sup 
plies consumable in piopoition to pioduetion 
In the classification of cost variations by cause 
Increase or Decrease 



of calendai van itions 
‘ idle tune 

{ noduction efficienex 
aboi late xaiintions 
‘ laboi time xaiiations 
mateniil puces 
niateiial eoiisumptioit 
“ niimbei of set ups 
“ time of iml ing set ups 
‘ xiuiations in distiibutixe expenses 
“ X Illations in miscellaneous expenses 
“ xanations 111 the lates ot salaiv paid 
xaiiations in the salaiitd st ift 


ILLUSTRATION OF USE OF A COST FORMULA— In Fi„s 
13 to 20 is illustiatod the method of building up the foimula shown on 
the table of foimulaa (see Fig 21 coxeimg a das-, h expense, th it i-' a 
fixed monlhb’- chaige) also the mannei in which this formula xvould be 
used for the purpose of anahzmg a cost xaiiatioii Allention ls puiluu- 
laily drawn to Fig IS as illustiating the fact that the foiimilas shown 
are all simple equations 
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COST \ ARIATION TORMULAS 


COST AND VARIATION ANALYSIS SHEET -In Fig 22 

columns A to H at tlie left of the foim aie pioMded foi recording the 
\ riious elements used in the foimulas, columns 1 to 14 at the right are 
foi the puipo=e of apphmg the cost formulas to these elements to obtain 
an ainh'is of the i luitions tiora standaid by caiisia 
The found L(inn of the cost and aaiution sheet analjsis is column C 
whcic me iccouled the standmd costs for the st-indaid month in othei 
wokI' the t inihid costs foi the \ear di\ided by 12 In the illustiation 
it Is assunicd that the stindaid expenses of the piess depaitment in the 
stand lid month of 213 uoikmg hours aie as follows 


Pinduciiig Pajroll 
1 oiemnii 
Inspcctui (^.42 


cd) 




Auiiealei (Vto in hom) 

Shop del 1 (>50aahoui) 
liuclcis mil siieepeis ($40 
Lubi milts and supplies 
Misccll unoiis niiuntiiuncc supplies 

■Dcpitciation 


200 00 
182 49 
137 80 
106 00 
109 GO 
100 00 
76 00 
14] 07 
780 00 


Tills iiiloini ition is stiiidaid and, to avoid tlie necessity foi ewiitmg 
it cull inoiith tilt famines should be duplicated oi printed on the cost 
and vniuitioii sheds (Fig 22) with the addition of the following figuie 
m a stindiid piicc oi i ite column uiiclei the head of ‘Actual at Stand 
lid” (B) all cost foimuhs in columns imdei head of “Cost Vaiiation 
An ilj SIS ’ 

Figures in column A are the actual cost figures foi the month taken 
fiom the payioll stoics and buiden distubution sheets Figuies in 
column B aie the actual bouts (oi quantity) as shown in column A ex- 
tended at the standard i ites (or puces) entered in column B 
Foi instnnci in the case of the shop clerl shoim m the illustiation the 
ch ii„e in the B column of $100 represents the extension of the 200 liourg 
bhoun in the i column at the standaid rate per hour of $0 50 in the B 

Figuies m columns B-1 D and JUJ aie based on the figuies m column 
r M IV IS 1 31 day month and m a 31 day month B 1 equals 101 9179% 
ot C Tliciofoii (Ins 1 itio is entcied at the head of column S-1 as 
bhowii III I'lg 7 the noimal vyorking houis in the month of Mav have 
bi'iii ( iki n IS 218 as (ompiied with the standaid woiking houis in the 
stuidmd iiiondi of 212, accoidingly, the figuies in column D equal 
21S/212 (oi 102 8302%) of the hgurcs in column C and tins latio is 
enloiod at flu held of column D The houis actually worled by the 
puss deii 11 liiK lit have boon assumed as 200, so the figures in column B 
ippicsfiil 200/212 (or 94 3306%) of the figures in column C and this latio 
IS phted at the head of column E 
It is is uincd tint the depaitmental buiden is taken into costs in pro 
poition to the standaid piodiumg labor of the department, and further 
that the standaid producing laboi of the woik done by the press depsit- 
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foimiilas do not lequiie the use of the figuies m these eolumns, for lu- 
st inee the item of lubiicmts and supplies is a class p expense the 
loimiili foi which is 


if - A = (B - A) + (fl- - i?) 

Obiiouslv, tlieiefoie there la no need to make any calculations for 
columns B-1, D, ind B foi this item of expense, accoidingly short lines 
aie used to indicate that as regards this particular expense no figures 
need he placed m these columns These shoit lines should be duplicated 
on the cost and lamtion sheets in the sime mannei as the figuies m 
column C and the cost foi mulls, as pieviously mentioned 
USE OF COST FORMULA ON COST AND VARIATION 
SHEET — The Item of ‘Poreman” may be taken for the purpose of 
illustiation This is a class b expeuse (that is a fixed charge pei month) 
and the foimula foi this expense accoidmg to the table of foimulas is 
E- i={D-0) + (E-D) + (E-E) + iB- A) + (0-B) 
This foimuK will be duplicated on the master cost and laiiation sheet 
foi the piess depaitraent on the “Foieman” line and m the appropiiate 
cost laiiation analysis columns as illustiated on Fig 22 
Appljmg this cost formula as shown on Fig 22 gives the following 

1 Net InciLiisc oi Deeicase (E — A) 

Inoiease Deoiease 

ri 3.180 00 

— 1 225 00 $65 00 

2 Cdciuhii ^ nintions [D —0) 

n $205 86 

-C 200 00 $6 66 


Idle Time (E-m 
F $188 68 
-D 205 66 


11 


Piofluotion Efticitncy (H — 
II $160 OO 
-A 188 88 


Suliiy Rate Vniiations (P — A) 

n $200 00 

- 1 225 00 


12 bal iiy btiift VamtioiiB (0 — B) 

r $200 00 

-L 200 00 


ta 98 


25 00 


On the cost uid i iiiition sheet, increases m cost (that is, when the 
u lunl cost Is m excess ot standiud) aie entered in led ink and decreases 
m bl ick As foumilas me simple equations, it follows that the net of 
the figuies m I ho co'-l xauation analysis columns must balance with the 
hf,uics in the lut incioase oi dctiease column This self-balanoing fea- 
tiiiG of the slipot IS a material aid to accmacy The woik of computmg 
the cost vaiiation analysis is a piuely mechanical opetation after the 
stnndiiid data have been filled in so the major poition of the clerical 
woik on these sheets can be handled by ordinary cleiical help 
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Profit Variation 

PREDETERMINING PROFITS— Cost i iiiition foimulns aie of 
value only as they assist m reducing costs and tonsoqucntU in mcreas 
ing profits If the fullest aaluo is to bo obtained fiom the use of stand- 
ards in aetounting, it is neeessiij not only to set si ind uds fui mnnutnc 
tilling costs but also, foi all othei factois affecting piofits suih is i olume 
of sales maigins of piofit, selling and administiatn e expenses To be 
successful, a modem business must plan foi its piofals in adi anee instead 
of usmg the method of examining its piogiess oi decline at the end of 
an accounting period 

Predeteimination of profits calls foi piedeteiraimtion of siles oi set- 
ting sales quotas From the standpoint of siles admmisti-ation alone, 
and apart Irom accounting the adaantages resulting from the uso of siles 
quotas aie such that many laige concerns cousidci them ol supieme 
importance m obtaining maximum results fiom the selling organization 

Causes of Profit Variations — ^V^bere sales aie pi cdetei mined and 
conditions lendei feasible the picdcteimination of piofits the geneial 
principles gixen foi the analysis of cost xaiiations apply 1o the in dysis 
by causes of vaiiations fiom estimated profits The analysis should show 

Actmil Piofits toi month 1 

Estimated Profits foi inuiith ‘i 

Net Incieuse or Deciease > 

Analysis of aboye Net Inciease oi Dcciease 

1 Vniiutions in Volume ot Sales 11 

2 ^ aiiatioiiB in Sales Puces li 

3 Variations m Variety $ 

4 ^ aiiations in Selling and Administiatnc Expense $ 

5 Vaiiutions in Mauufuetuiing Cost $ 

Variations in Volume of Sales — These show the iinoiint of poten- 
tial piofits which failed to mateiiahze because of the failuie to leahze 
the estimated sales x olume oi comeisely the additional piofit lesultmg 
fiom selling in excess of the estimated yolume To obtim full xalue 
fiom this infoimatiou it is desiiable that sales quotis be set foi eieh 
selling bianth, both in total and foi each mdixidual salesman and that 
a suppoitmg schedule be attiched to the suminanzod piofit laiiation 
statement pioyidmg an analysis by blanches and salesmen of the mciease 
01 decrease resulting fiom xariations from estimated sdes x olume 

Variations in Sales Prices — These shoxv the extent to whiih profits 
have xaiied fiom estimates because ot vaiiations fiom the sdes 
piiceg on which the piofit estimates aie based This mfoimalion fixes 
1 esponsibility for losses in piofits botxvcon opoiatmg and siles dixisions 
An analysis of xaiintions m piofits lesulting fiom changes fiom the esti- 
mated sales prices should be fuinished according to snlcsnien This xvdl 
disclose the common condition (if it exists) xvheie one salesman sells 
less m dollais than anothei but earns a laigei net piofit for the company 
due to a bettei puce foi goods 

Variations in Vanety— When a manufactuiei sells diffeient lines of 
product on which the latio of pioht xaries, any change fiom estimated 
relationships of volume of sales of these different lines will lesult in 
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\aintions fioin eslimaled piofits to the extent of the diffeience between 
the mu tins, of pioht on the lespectne lines, This infoimation should 
be anab-!td by salts bunches and individud salesmen 
Variations m Selling and Administrative Expenses —These taria- 
tions should hr analjzed to distinguish between head office chaiges and 
stlhng and nduiiuisli due expense of the sales blanches 

Vanations in Manufacturing Cost— Cost and xariation analysis 
sheets loleiied to on pige 93 of this Section, aie for product manufac- 
tured dining the month, not product sold m the month Using data 
obtained fiom the cost and vaiiation sheets as a basis, however, it is 
easily possible to obtain an analysis of laiintions in cost of manufacture 
of the goods sold m the month undei a few mam heads 

1 1' luctiiatioiis in the puce of raw materials 

2 Idle time 

3 Fliictii itiuiis in opeiatmg costs 


PROFIT VARIATION FORMULAS - 

I (t F = Gloss profit forecast 
I = Not sales — actual 
A = IM inutactuimg coat of goods sold 
1/ = 1 ist sales figuied at forecasted or standard discounts 
M = btandaid manufacturing tost of goods sold 
0 = htiindaid gloss pioiit on goods sold 
A = btandaid gloss piofit on actual list sales dnided in ac 
coi dunce Avith foiecasted peicentage of sales by lines 
T = Actual gloss profit 

Then, tl e following foimiila pi ox ides an analysis by causes of varia- 
tions fiom estimated oi foiecasted gioss piofits 

■V ai latioii V ai lation 

Vaiiation fiom Vaiiatiou fiom 

Fi om Standard Standard Sales from Standard 

Net Manutactuiing Puces or Standard Sales 

Vaiiation Cost Discounts Variety Volume 

y -F = 7} -K + I — M + 0-R -1- R-F 

Example of use of above formula follows 
Estimates or Standards 

Lino V Line B Other Lines Totals 


D Maiiutnctunng cost % of lii 
E ManiifnotunnB cost amoui 
X D) 

r Gross profit (C - D) 


*68 750 00 $214 500 00 $2 406 750 00 $2 750 000 00 
mr/c 45% 50% 40 53a% 


32 321 50 90 525 00 1 233 37,; 01 1 362 212 50 


20% 27% 20 5% 


17 875 00 67 016 00 853 688 75 720 478 75 

14 437 50 38 010 00 579 086 26 632 733 75 


21% 18% 23 6% 23 0085% 


Actual Results for Month 

H list sales 
I Net sales 

J Manufacturing cost % of 
K Manufactuimg cost nmou 

H) 

L Gross profit (I — K) 


$01 805 00 $230 000 00 $2 100 000 00 $2 301 865 00 

27 750 00 105 000 00 1 000 000 00 1 132 750 00 

27 0% 20 0% n 0% 

16 703 55 69 800 00 525 000 00 601 603 6S 

11 046 46 45 200 00 475 000 00 531 246 45 
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N Stimdard nianutacturing cost of 
feoods sold CR X /)) 

O Standard gross profit on goods 
sold (H X O) 

P Standard per tent of total sales by 
lines (R/2 750 000 see d abo^e) 
Q Total actual list sales dirided m 
sccoidaULe with standard per 
centages by lines [P(S2 301 465) 
XP] 

R Standaid gross profit on actuni bat 
sales divided in accordunie with 
standard percentage b> lines (Q 
X G) 


GROSS PROIIT VARIATION ANALYSIS 


V Actual gross profit 
r standard gross profit 
Increase or decrease* 


K Actual manufacturing cost 
goods sold 

Increase* or decrease 

Sales Prices or Discounts 

I Net sales 

M List sales figured at standard d 


Sales Variety 

R Standaid ^gloss'* profit on actual 
list sales dnided m accordancL 
avitli standard percentages by 


Summanzmg we have the following 


Actual gross profit 
Standard gross profit 
Increase or doorcase* 
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Profit Graphs 


PROFIT GRAPH DEFINED — A different foim of analjsia of 
piofit Muuitioiib IS thiough the U''e of profit graphs Pioflts by them- 
selces do not mditatc the degiee of business eftciencv, m fact, they arc 
not aigiiihciiiit until expiessed in relation to some othci factoi They 
uie the lesuK ol the mteiielationship of oeitain forces consisting of 
volume unit selling puce and costs and they are also affected by the 
lapiditj ol tuuiovei of imentoiies and capital It is managemtnt’B 
piinic function to balance these factois m ordei to cicate maximum 
piohts 

A pioht guph IS a condensed pictoiial icpiesentntion of a mastei 
flexible budget showing the noimal piofit foi any given sales volume 
and any dcpiituie therefrom Accoidmg to Stevenson, Joidan and Har 
nson (‘Viiilvamg the Pioht Stiuctuie) the piofit giaph furnishes a pic- 
tuie of the piofit stiuctuie which enables an executive to difterentiate 
between the effect of volume changes and the lesiilts of puce oi cost 
changes upon piofits 

COST BEHAVIOR —Prom the stmclpomt of bchavioi theie ate 
three tj pcs ot costs 

1 Those that have no relationship to volume commonlj called fixed 
stand by oi shut down costs These aie coats of time because they 
accumulate in a business with the passage of time Puch items as 
taxes iiiMiiaiicc executive salaries and depieoiation me examples 

2 Those that aie directly related to volume are called variable These 
aic costs of volume and they meiease as volume increases Direct 
1 ibor commisstons to salesmen and compensation insmance aie 
examples of variable costs 

3 Those that aic variable with a fixed portion that exists at rero 
capacitj nie called bj many names such as fixed variable semi 
variable and partly variable Such piofit and loss items as silver 
tisiiig commimication, and power are examples of these costs The 
mats varj With volume but not in direct propoition to the rhangca 
m volume thej can be reduced as volume is reduced but cannot 
be eliminated cntiicly when volume is zero 

The teims fixed and vaiiable lefei by common consent to total coats 
Conhision is created when the teims are applied to uml costa since m 
the httci case then meaning would be leversed As stited bj Gaidnei 
(Vaiiable Budget Conti ol) 

In djnaniio costs standby (fixed) costa become variable and variable 
costa become fixed m relation to the base of activity 

This double image in costs is illustiated in the table on page 101 and 
in Figs 23 and 24 b ised on the table figuies 
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23 Criaph of Total Fixed and Vaiiable 





PROFIT GRAPHS 
FIXED ARD V\RI4BLE COSTS 


\ Total Costs | 

1 b Unit Costs 

Numhor 1 
of Units 
ProdiHid 

Vai inble 

:n\ed 

Cost 

V anable 
Cost per 
Unit 

rivcil Cost 
pi-i Unit 

Unit Cust 

10 

dO 

40 

50 

5 01) 

10 00 

15 00 

$5 00 

5 00 

5 00 1 

5 00 

6 00 

$10 00 

20 00 

25 00 

S50 

SO 

<5 50 

25 

125 

10 

SI 00 

Q67 

bO 

The “A” section of this table demonstiates that the amounts of vari- 
able costs aie in diiect lektion to volume pioduced which vuiie^s fiom 


10 to 50 units while the amount of fixed costs rem uns constant Section 
“B” demonstiates that as xolume mcieascs the laiiable cost per unit 
has become a coiislant while the fixed cost per unit vanes inveisely to 
the inoiease in volume Fixed costs are always the sime legardless of 
volume so that when the pomt of view shifts to unit fixed cost it be- 
comes vaiiable per unit 

Because fixed costs deciease pel unit at each volume point but will 
nevei leach “0” at eithei end the line of total cost takes the foim of a 
hjpeibolit cuive In Fig 23 the constant is shown by the line of fixed 
costs which becomes the line of unit variable cost in Fig 21 Foi pui- 
poses of the piofit graph, howevei, costs are classified on the total basis 
as m Fig 23 

ANALYZING PARTIALLY FIXED COSTS— Foi contiol pur- 
po'es the paiLially fixed costs must be bioken up into then faxed and 
vaiiable components With the setting of a required profit ratio, a 
limit is automatically set for costs By splitting up the partially fixed 
items, all costs become eithei fixed oi vaiiable and limits may be set for 
each A number of methods aie in use for making this segiegation 

Knoeppel’s Method — Knoeppel plots the data foi each account that 
is the y values or costs coiiesponding to given x values oi «ales He 
then fits a stiaight line to these points by the method of least squares 
The line is of the t>pc 

y = mx + i 

wheie m is the slope of the line representing variable expenses b is the 
pomt of inteisection on the Y axis and lepiesents the amount of faxed 
cost at rero capacity This method is also used bv Stevenson Jordan A 
Harrison It is illustrated m Fig 26 foi indnect labor which is based on 
the following data 

Penod Indnect Labor Direct Labor 
$ 193 * 


2 


207 

221 

237 


407 

436 

503 


Totals 
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100 200 300 400 500 600 700 


DIRECT lABOR 

Pro 25 Gnpliit Ainhsiq of Piitlj Variable Expense 

Pinkerton’s Method — ^Pinl oilon (Step by Step Vppiouh 1o Picdetei- 
mination ol Piofit at Vai\iiig Volumes) also plots the expenses XcUnst 
the biles months foi each item of expense But mstoul of using the 
mathematical techniciue ot Knoeppel he fits a stiaight line bi inspec- 
tion The point of intciseUion on the "i axis lepiesenta the fixed poiLion 
of the total expense The pioceduie then is as follows 

1 Read oft the inonthh fixed poition of that expense 

2 Multiph that lesult b\ 12 to get the fixed portion of leaily expenae 

3 Total expense less the lesult of the second step gi\es the -Muiable 
portion 

4 Vniiable poition divided bj sales gives the peioentage of vaiiable 
expense 

5 Apph the percentage obtained in step 4 to the maxiniuni sales to 
locate the second point in the diagiatn This pioeos the slope of 
the line 

As Pmkeilon says, “The guide point at the light end of Ihe line is 
alnajs detciramed by mathematical calculation aftoi the point of /oio 
sales IS deteimmed bx eye” A similai diagiam is made foi eiih expense 
so that the lesiilts olitimod show each item segie^aled nilo fixed, fixed 
plus xaiiablo and x amble as follows 

Adveitismg $ 750 per month plus 0208% sales 

Taxes 4 800 pei mouth 

Salesmen’s commission 0 3423% sales 

If each item m the piofit and loss statement is expressed ns abox e the 
total lesults m an equation of total cost m the same form as Knooppel’s 
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Gardner’s Method — Gardner (Vaiiable Budget Contiol) stie'^ses the 
irapoitance of "^electing a proper base that measures orrtput and to whiih 
all costs can be related He does not automatreallj use sales as his base 
as do Knoeppel and Prnkerton Once the base rs established he pro- 
ceeds ilong lines similar to Pinkertons He plots each month’s expanse 
on a simple chut and obtains the ‘ stand-by” or fixed costs by inspection 

Both Gaidnei and Pinkerton defend then use ot a scattei diagiam and 
eve approximation foi fixed costs Pmkeiton shows that an eiioi of 
moie than ten dollais m judging the amount of fixed costs pioduces a 
diffeienoe m the variable portion of no moie than fouiteen dollais at 
anv sales x olume Gardner says that “ stand by is itselt a matter of 
opinion and can be altered with the slightest change of functional think- 
ing on the part of the supervisor” And as to the chaiting method he 
savs that “this method pioduces all that could be expected in better 
control ” 

CONSTRUCTION OF PROFIT GRAPH— The following steps 
are taken to construct a profit graph 

1 Plot the monthly sales, using per cent of sales capacity tor the lion 
zontal axis and dollar volume tor the vertical axis Secure a trend 
lino of 6 lies income by any of the methods discusaad eaihei 

2 Sales as a straight line can be compared with another straight line 
representing total costs This line of total costs is obtained by 
plotting the fixed and the variable charges then sum equaling the 
line of total costs The point where the sales and total coat lines 
Cl OSS IS called the break even point (Fig 26 ) 

3 Ehmnntmg the lines of variable and fixed costs results m a profit 

4 The^modern profit graph simplifies the above graph frntliei by intli 
eating one line of profit which is simply the difference between the 
sales and cost lines 

Under this last method the horizontal axis represents the dollar 
volume of sales instead of per cent of sales capacity The veitical axis 
lepiesents dollar income and costs, le, piofits oi losses (Fig 27), above 
and below the zero line 

The point of most interest on these graphs is at the mteisection of the 
cost and sales lines as m Fig 26 oi at the point wlieie the piofit bne cuts 
the sales volume line as m Fig 27 and is known as the break even or 
profitless pomt Management is interested in knowing at what percent- 
age of normal sales capacity this break-even pomt occurs or what dollar 
V alue m sales must be maintained to break even at present costs This 
information the graph furnishes 

Mathematical Basis of Profit Graph — ^Lookmg at the graph from a 
mathematical viewpoint shows it to be simply a graph of two straight 
lines (sales and total cost) which intersect at some point Each ol these 
lines has an equation On lectangular giaph paper, the sales income is 
lopiesented by the equation y = x, where y equals sales and % denotes 
the plant capacity The variable expense line can be expressed as 
y — mx wheie m is the slope of the line or the peicenlage oi variable 
expenses to sales The fixed expense is a straight line paiallel to the X 
axis cutting the Y axis at b, le, y = b, m othei worcts when v equals 
0 01 tales aie at O lapacity, the value of the Y ordinate is b The equa- 
tion for total costs, theiefore, is y =‘tm + b Solution of the sales and 






Sec 2] 


PROi-lT GEAPHS 


105 



FlO 27 Profit Graph 


total cost equations then pioduces a foimula foi the profitless point or 
break even point as follows 

Sales equation U = ■» 

Total coat equation U = mr + 5 

The business breaks even when y equals y But y equals x Therefore, 



The solution of this formula indicates at what sales volume the break- 
even point IS located Dividing the result by sales at 100% capacity gives 
the peicentige of capacity at which the bieak-eaen point is located Foi 
example, assume fixed costs of b equal $60 000 end that the peicentage 
of \ ai lablc costs to sales or m equals 70% The break-ex en point in dol 
lais IS 

^ _ $60 000 
a> = $200 000 

If 100% capacity sales at normal aie $300,000 then the break-e\en point 
as a peicentage of sales capacity is found as follows 

$200 000 - $300 000 = 66% % ot capacity 
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Profit-Volume Ratio — ^ simplified foim ol pioht giaph is described 
m a nionogiaj)li of isteienson, Joidin jnd Ilaiuson (Anily/mg the Piofat 
Stiuctuie) This, giapli cunsisls of one line oi piofit fioin which piofits or 
losses can be lead at ^alJmg ^olulncs, when costs and puces leinain 
h\ed The hoiizontal axis meusmos, the dollar \ohune of sales, the lei- 
tical scale the icsulting pioht,, oi losses The chait is so diawn tliat the 
piofit line ciossct, the X oi hoiizontal a\i3 at the piohtless oi break even 
Ijomt Since at zeio sales the laiiable costs dmppcni the losses shown 
by the chait foi sales lolumos below (le to the lelt ot) the bicak-eion 
point aie due to the piesence of fixed costs 
The slope ot the piofit line lepiesents the peicentage of piofit in leh- 
tion to changes in the dollai tolunie of sales, m othei woids the amount 
of piofit added foi an mciease of $100 in sales In the monogiaph lefeiied 
to aboi e, the piofit line is lefeiied to as the P/V Imc and the percentage 
as the P,V latio To illustiato (see Fig 27) 


Costs 
|1C6 000 
155 000 
S, 11 000 


Profits 
$54 000 
45 000 
$ 0 000 


Total change $ 20 0( 

Change pci $100 $ 55 $ 45 

ihe P/V 1 itio IB thus i5% 

It IS eiident lhat in mciease m siles of $20,000 has pioduced an in- 
crease in pioht of $9,000 oi 45% of the change m sales This change m 
sales and piohts is accompanied bj changes iii costs The iboio tibula- 
tion shovts an mciease of $11 000 in costs coiiespondmg to an moieise of 
$20 000 m Sties oi at the uvte oi 56% This is ec ideutly the t aiublc cost 
Compaimg the vaiiable cost with the total cost aboto the following 
annljsis icsiilb 


■a/iille 


$105 000 $121 000 $45 000 

155 000 110 000 45 000 


Multipljmg the monthlj sales by 65% jields the callable costs The 
latter subtracted fioin the tptal costs jield the fixed costs 


Significance of the P/V Ratio — In effect the P/V latio measuios the 
maigm ot piofit between the selling puce and tunable costs, and dso 
determines the slope of the piofit graph Once the P/V latio is doLi r- 
mined, a numboi of other relationships can then be established 

1 The variable cost is deteimmod by subtiactmg the P/V latio fiom 
1 Ol 100% Tims it the ratio is 45% as m the example abo\ e, the 
a anable cost is 55% of sales 

2 The fixed cost mat be dcloimined bt subtiactmg the not piofit pei- 
centnge at the obsenccl level fioin the P/V ratio The chait (Fig 27) 
shows that at a volume ot $190000 the piofit is $40 600 oi 21316% of 
sales Subti icliiig this from the P/V ratio of 46% v lelds 23 684%, lop- 
i( senting the fixed chaiges By multipljmg the sales by this peicentage, 
fixed chaiges of $45 000 icsult which agrees with the piioi calculation 
Again at sales ot $125 000 the graph shows a piofit of $11,250 oi 9% of 
sales This yields fixed ehaiges ot 46% minus 9% oi 36%, of sales This, 
too gives $46,000 as the amount of the fixed chaiges Note that the 
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amount of fixed chaigea is constant and that theiefoic the percentage 
with lespect to sales changes 

3 Since the fixed chaiges aie easily deteimmed it is possible to use 
the P/V latio as an indicator of the net profit position of a company at 
any \olume of sales The P/V latio when applied to the sales volume 
obviously yields n figiiio composed of fixed costs and piofits When the 
fixed chaiges aie subtiucted the piofit leniams Thus 

(S X P/V) - P = P 
vvheie iS = Sales 

P =i ixed costs 

P = Net piofit 

Poi example in Fig 27 at a sales volume of $160 000 the equation pio 
duces the following lesiilts 

($160 000 X 45%) -$45 000 = P 

$72 000 - $40 000 = $27 000 Pi o6t 

Oi at a yolume of $80 000 

($80 000 X 45%) - $46 000 = P 

$36 000 - $46 000 = $9 000 I oss 

Thus the oqiution holds good at any volume Note also that the 
V iiiable fosts do not appeal in the equation and this tliciefoie simplifies 
the piocess of profit planning 

4 The P/V latio may be used to fix the break-even point The point 
wheie the P/V line crosses the X axis is called the bteak even point Its 
position on the chait is tound by dividing the total fixed charges by the 
P/V ratio In the example alicady used, the fixed chaiges aie $46 000 
The computation is as follows 

$46 000 - 45 = $100 000 


Improving the P/V Ratio — ^Tlieic aie thiee ways foi improving the 
ratio 


1 Incieise prices 

2 Reduce variable costs with i eductions in satcR volume 

3 Change the composition ot sales to inciease the piopoitiou of those 
items which c-iriy a highei margin ot profit 

Concerning the last point Stevenson Joidan and Hainson (Piofit on 
Net Woitli) state 


Analjsis of sales will disclose laige vaiiations in the P/V latio 
n Between pi odiicts sizes or grades 



d Bctvieen classes ot enstomeis 

L Betw een sizes of accounts in any one customer class 


For example one eompanv found a P/V latio of 51% for about half of 
its siles ind a WV ratio of 26% for the remainder resulting lu an avei 
ige ot 37% P/V foi the total this produced a piotit ot 3 7% on 

sales Bv concentrating its selling effoit on products with the higher P/V 
ratios, the eompany succeeded in raising the average P/V from 37% to 
44% and produced a profit of 10 7% on sales therein almost tieb 
ling the profit Note that this impiovement was obtained with no increase 
in any unit pi ice without reducing manufacturing coats and with no 
change in total sales volume 
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Margin of Safety — Silos in oxllss of the bieil c\en point icpie<jent 
a maigin ol siftlj (M/b) and ouch c\test. luuj bo loduced to a pei- 
tentagu of sxles It la after ted bj 

1 P/r latio 

2 Saks lolumi. 

3 Fixed expeiista 

M heiQ the P/V latio md '=.ales xolume arc static it ma\ be possible 
to innea«e the inaigiu of sifeh b> leducing the fixed chnigoa Ihe lattei 
has the eftcct of leducing the bieak eren point (le movin„ it to the left 
on the chait) and thus widening the gap between the ales xolume and 
tlie bieal exen point with a consequent incieaso in safetj maigin In 
Pig 27, xxith sales of $160000 the maigin of safetj is as follows 
$60 000 - $160 000 = 37 y of sales 

The si<se of the safety maigin detcimines to a consideiable extent the 
soundne'-a of the business A high sifelX' maigin lexeals that the business 
can ibsoib a considciablc diop in sales xolume befoie showing a loss 

The piofit (PJ can be expiessed ns the icsultant ot the P/V latio and 
the maigin of s ilotj 

P = P/V X M/S 

If the intio IS 40% and the safely maigin 20% then 
P = 40% X 25% = 10% 

USES OF PROFIT GRAPH— Piofits aie the icsultant ot x xrious 
forces as foJloxvs 

1 Selling price 

2 Sales volume 

3 Costs 

a 1' ixed 
b Vai inble 

4 Composition or “mix” 

In analyzing profits as well as in planning the piofits foi the com 
mg peiiod it 13 necessaij to beai m mmd the contiibution to the piofit 
picture made by each of the above factois The solution to a poor piofit 
situation may not be an increase in selling price oi sales xmlume but may 
hax e to be sought in a decrease m costs oi a change m the composition 
of the sales Deci eased costs definitely affect the location of the bieak- 
ex pn point, and thus the profit potential may be mere ised without any 
inci ease m x olume 

Price and Volume— The effect of a price reduction must be caiefullxr 
anah ^cd paitieiil iih because of the effect it max hax o on Hip additional 
volume to bp seemed as a lesult of the puce decline Assume that siles 
are 1 000 units pci month at $100 Fixed cost is $20 000, xaiinblc cost is 
$60,000, Ol 60% of sales 

Ihe P/V ratio then ih 40% 

Bleak even point $20 000 - 40% = $50 000 
A reduction of 10% m the selling price causes a loss of profit of $10,000 
To compensate lor this loss, added sales must be found oi costs reduced 

Let ai = arlditional units to be sold to maintain the same total profits 
Sales revenue — Fixed charges — Variable chaigea = Piofit 



INCREASES IN VOLUME NEEDED TO COMPENSATE FOR 
VARIOUS DECREASES IN 1938 PRICES 
COMPARED TO PROBABLE RESULTING INCREASES IN VOLUME 
U S STEEL CORPORATION AND SUBSIDIARIES 



PERCENTAGE DECREASES FROM AVERAGE 1938 PRICES 
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90 (1000 4- ai) - 20 000 — 00 (1000 + ir) = 20 000 
30® = 10 000 
iT ^ 133% units 

Thus a price cut of 10% must m this case be compensated foi b\ an 
mciease of 33%% in volume in oidei to lealize the same pioht as before 
If the piiee cut is to be 20% the added volume needed to maintain 
piofits IS 100% 

This makes it necessaij to study whether on the hisis of aiailahle 
mtoimalion it is possible to cieale such a 101111116 ot adilition il demand 
by such a puce cut In tuin this lequiies a knowledse of the bpliaiioi 
ol the demand curve foi a commoditj tint is whcthci the demand is 
elastic Ol inelastic Foi example at the heiiings befoie the Tempouui 
National Eionomic Comimttep the U S Steel Coipoiation was able to 
show that the incieases m the lolume ot steel sold which would liaie 
been likely lo haie icsulted fiom dcoicises in puces would hue been 
but a, small fiaction of tlu peicenlage incieises necessaij to compensati 
foi tlie 1 eductions (Fig 28) 

The elasticity of demand foi a pioduct is measuied by the intio of the 
iclntne lesulting mciease m the loluine to the relatne docieise in 
puce Accoiduift to the testimony at the healings lefciivd to ihoie 
both actual business cxpeiiencc and statistical anuljses indicate tint 
the elasticity of demand foi steel is le s than 1 Theiofoic, cutting 
puces in half could no moie thin double the lohime of sales In 
Fit, 28 the estimate ot the incieise in lolunie needed to compensate 
foi a puce cut takes into account the eficct of the mcicased lolume in 
1 educing the cost pei ton 


Profits and Costs— By contiist a deciease in eithoi fixed 01 variable 
costs automatically loweis the bieal eien point In the eximple (page 
108), if fixed costs me leduced to |18 000, the bieak-ei en point is $45 000 
(that is $18 000 — 40%) By loweimg the bieak-eieii point the piofit 
aiea is aiitomaticallv mcicased Thus the profit giaph becomes an im- 
poi tant tool m controlling plant expenses 
One impoitant use of the piofit giaph lies m the analysis of the 
profitability of the 1 anous sales components Their analjsis immedi- 
ately points to the possible need foi lemedial action as illushatod m the 
following discussion adapted fiom Stevenson Jordan and Hiiiison 
(Piofit Planning) 


Pioduethne A, 

n 

c 

V 

Totals 

Fixacl chaigcp 
Net piuht 


VTO 000 
300 000 
200 000 


Fixed Clniges 
and Piofit P/V Ratio 

$P;0 000 00% 

350 000 47 

0 

-50 000 -25% 

$450 000 30% 

300 000 ' ' 

$150 000 


The over-all 01 composite graph is presented in Fig 29 This shows 
the bieal even point at $1000 000 of sales ($o00 000 — 30%) ind a 
margin of safety of 33%% ($500,000 sales aboie bieak-even point diiided 
by $1,500 000) By plotting the data foi each product hue sepaiately 
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Fig 30 IS obtimed This shows giaplucally the contiibution oi lack of it 
made b\ each piodiict line to the earned piuht The pioject^ below niaj 
lliLH be consideied as possible leiiiedies 
Elimination of Unprofitable Product Line — Othei things lemnnmg 
constant elimination of pioduct line D which was lesponsible foi a loss 
of $50 000 laises net piofit to $200 000 and impioies the aitUaP P/V by 
laismg It fiom 30% to 38% (i e $300 000 + $200 000 - $1 300 000) The 
bieak-eien point is moied to about $790 000 This is computed as fol 
lows 


$300 000 - 38% = $789 474 


Elimination of Unprofitable Accounts —In tile case undci discussion 
anothei possibility foi iinpioiement lies m the analjsis of accounts 
especiallj those invobing product line C, with the idea of eliminating 
those whose futuie actuity did not seem likely to make them piolitible 
As a iLsult sales ot $200 000 of pioduct line C weie eliminated leaving 
$1 100,000 eapected sales 

New aicia,,eP/V intio 

($300 000 + $200 000) - $1 100 000 = 45 45% 

New hieak eicn point 

$300 000 - 45 45% = $000 000 

Increasing Volume— The elimination of unpiofitable lines and no 
counts leleases plant capacity which c vu then be applied m seel mg now 
piofifable lines oi accounts This may involve sales piomotion oi le 
seaich development expenses so that at least in the booiuiimg the net 
piofit addition fiom the new business may not be gieat The complete 
plan as wmked out in this example appeals as follows 


Sales 


Pioflt 

Contiibution 


P/V 


Curient figures 
Elimiiiatiub pioiluet line D 
Eliminating unpiofitable accounts 
Increasing volume (assumed) 
Revised figmes 


$1 500 000 
200 000 
200 000 
100 000 
$l 200 000 


30% 

4 ^ 5 % 


P/V ratio 

($300 000 + $210 000) - 
Break even point 
$300 000 — 42 6% 


$1 200 000 = 42 5 


The chait embodjmg these changes is shown bj the dotted lines in 
Fig 29 It piesents cleaily the effects of contiollmg the vaiving elemints 
of prices costs and volumes Note pviticulnily that incicasing the P/V 
ratio produces a loweiing of the breakeven point 


Interrelationship of Price, Volume, and Investment — Another adap- 
tation of the piinciples of the piofit giaph has been made by Paulson 
(NACA Bulletin, vol 23) He makes a giaph foi a specified dollai 
mv estment in cotton gins in a given aiea of Texas which has been, 
typified by a cost equation representing aveiage costs (fixed and vari- 
able) of ginning according to size of gin type of powei and section of 
state He lecommends the drawing of a single line lepresentmg income 
at a particulai selling price per bale of cotton A seiies of such lines 
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would show the income at various sellmg prices at vaiioiis outputs or 
volumes He then goes further If the mvestment weie variable another 
chart results starting at a different point He suggests superimpos- 
ing one chart on anotliei The final chait enables the reader to read oil 
the income at varying priccSj at varymg volumes, and at varymg mvest- 
ments 
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Capital and Revenue Expenditures 

DEFINITION OF CAPITAL AND REVENUE EXPENDI- 
TURES — Webster’s New International Dictionary defines an expendi- 
ture as “an outlay, or the creation of a liability, for an asset or an 
expense item ” Foi accounting purposes expendituics aie divided into 
two major types capital expenditures, and revenue expendituies 
Lester (Advanced Accounting) defines capital expenditures as ‘those 
expenditures which result in chaiges to some asset account ” He 
describes leienue expenditures as expenditures which “represent all 
expenses incurred m and for the earnmg of levcnue, and measure its 
cost " These definitions are amplififed by his fuither statement 
Just us the oiiginul capital fund, thiough its expenditure must provide 
the plant and equipment with which to work so the other expenditures 
necessary to prepare and marl et the product must piovide the revenue 
out of which to meet these expenditures and seeme a maigin of profit else 
there is encioaohment upon the original capital funds 
One of the pioblems of distmguishmg between capital and revenue 
expendituies arises fiom the practice of dividmg the lite of a business 
into arbitrary fiscal and accounting periods and piovidmg financial 
statements showing operating results for the period and financial stand- 
ing at the end This makes it essential that the accountant distinguish 
carefully between expenditures which properly apply against the revenue 
or income of the cuirent period and expenditures which should be 
earned forward and applied against the revenue of futiue periods 
EXPENDITURES RELATING TO FIXED ASSETS— The 
pioblem of distinguishing between capital and revenue expenditures 
arises most frequently m connection with fixed assets Some expendi- 
tuies add to the life of assets involved or result m inoi eased capacity 
or efficiency, while other expendituies aie necessary to maintain the 
assets m efficient working order Differentiation between these two types 
of expenditure is necessary to determine the coirect profit and also the 
balance sheet value of fixed assets properly applicable against fiituie 
meome In general expenditures connected with fixed assets may be 
classified under the following headings 

1 Additions and extensions 

2 Improvements and betterments 

3 Replacements 

4 Repairs and maintenance 
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Often, a single expendituie may fall paitly in one chssifioation ana 
paitlv in anothei 

Additions and extensions involve an mcicase of ainilible capacity 
and Can pioperly be capitilized They uie simiki to ougimil evpcndi- 
tuie m that capacity and facilities foi use m the fiituic up pioiidod 
Improvements and betterments invohe alteiution md model iiiz ition 
of eMbting buildings, equipment, machines ami othci ns'-cls Tlie 
emphasis heie is on impio\ing lathei than iddmg to oi c\tending an 
eMbting asset In gential the cost of such betteimcnts should be capital 
ized only to the e\tent that lliey add to the life of the i^'Ct oi incicase 
its capacity oi speed of pioduction Himmelblau (N VC V leu Book 
1940) points out the eiror in capitalumo betteimcnts vhicli do uut add 
to the life of the asset, as follows 

The so called mipiovements and betteiments seem to pile up at a veiy 
lapid rate these dns, but when a on look at them hM oi leu leus attei 
vaids you can’t hud am thing to ehou foi the cxpcnrlitmcs The 
iiiajoi unit has no loiifeei Iite You simply impioae and impime At tlic 
end of hve yeats jou ha\c nothing to show fox it cveept that jou sec an old 
asset uccdiiig some impioaeinciit 

Betteiments may oi may not bo accompanied ba replacements The 
addition of an eloclnc motoi to a machine toiincib opciiticl by hand 
IS a bettoimcnt, piobabjy nitliout any iinpoilmt icpluonaent of puts 
of the old machine On the othoi hand, icpiacemeiit ot ta Iwo (on tuuk 
body b> a thice-ton body is both a icplaceiuent and a lietteiuacut In 
eithu case, belteiment to the extent tint the pioductia c c ip icity of tho 
ibset was inci cased is piopeily cupdalized In the st coiid c ise lu addi- 
tion the asset account must be leliescd of the cost ot the poition of 
the asset replaced The teim icplacement has diffeient raoanmgs 

1 Wlieie a complete plant asset is leplaccd, the bool \aluc of the 
leplnced asset and its leluted leaeive should bo aaiitten off and the new 
asset enteied on books at cost 

2 Wheie a poition of building or machine is leplactd, the estimated 
life used in depieciating the asset must be consideied 

a If a relatneh long life aahieh contemplates seaeial replacements of 
paitg is in use leplacemeiit of these parts senes meich to mam 
tain the asset m eflieient usable condition and such evpemlitures aie 
leaeiiue cliarges undci the head of maintenance 
b Wheip the estimated life used for depieeiatiou purposes docs not 
contemplite renewal of paits sufh renewals niiij stnc to nicxcase 
the usetnl life oi offset depreciation prcMOusb lecmded In such 
cases to the extent that the estimated life of the ism t is extended 
the expenditure is piopeily cbaigeable agunst eitlici the asHot or 
icserae account 

Maintenance and repair costs aie levonue expendituies They me 
costs of main) uning the plant in efficient woiking condition without 
ineioabing the pioductive capacity oi appreciably extending the life of 
assets beyond the span contemplated in setting depiooutioii latos 

CAPITAL expenditures AS DEFERRED CHARGES — 

In a bioad sense, all capital expenditures repiesent dofeircd cliuiges to 
futuie opeiations The amount paid foi a machine is a cost applicable 
to all goods pioduced on that machme duimg its life, hut this life 
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period may extend o\ er 20 annual or 240 monthly, fiscal periods Ac- 
cordingly, the oiioinal cost of a machine is “capitalized,” lesultmg in its 
displaj as an asset on the balance sheet, and each yeai oi each month 
dirough use of a depieciation reserve, part of this coat is chaiged against 
the peiiod'a levemie In somewhat the same way pajment of a three- 
yeai insurance piemium is capitalized by a chaige to a “Prepaid Insur- 
ance” account but as each peiiod expiies the piemium applying to that 
peiiod IS chaiged against revenue by a direct ciedit to prepaid insurance 
In each case the expendituie is capitalized because the gieatei part of 
it repiosonts a cost oi expense to be applied to periods subsequent to 
the one m which the expenditure is made 

Patou and Littleton haie expiessed this concept m then “Introduction 
to Corpoiate Accounting Standards” as follows 

The fundamental problem of accounting, therefoie iB the division of the 
stream of coats memred between the present and the futuie in the process 
of measuring futuie income The technical instruments used in reporting 
this diMsion aie the income statement and the balance sheet Both are 
necessary The income statement reports the assiniment to the current 
period the balance sheet exhibits the costs incuiied which arc reasonably 
applicable to the jears to come 

Three classes of expenditures in which the problem of distinguishing 
between capital and levenue expenditures is most impoitant are 

1 Oiganization expenses and carrying charges 

2 Expenditures in connection with depreciable fixed assets 

3 Restaich and deielopmeut costs 

Organization Expenses and Carrying Charges —Accounting author- 
ities aie geneially agreed that costs involved in promotmg and or- 
ganizing a ooiporation should be capitalized These costa include state 
mcoipoiation fees attorney’s fees, cost of securing stock subscriptions, 
cost of meeting SEC requuements fees to promoters and oiganizers, 
cost of stock ceitificates and capital stock records, office expenses 
during organization peiiod and similar expenses Such expenditures 
are not costs of current revenue, smee little oi no loienue is earned 
during the period of oiganization Many of these expenses if incurred 
latei in the life of the coiporation would be treated as ie\ enue expendi- 
tures 

Theie is some disagreement among authorities on the propci tieat- 
ment of the costs of oiganization once they ha\e been capitalized The 
Treasury Depaitment feels that organization expenses represent an asset 
of continuing value as long as a coiporation exists and allows no write- 
offs against reioniie Kestei (Adi anced Accounting) agioes to this on 
theoietioal giounds but points out that organization expense because 
of abuses which haie ciept in thiough this channel is an undesiiable 
item on the balance sheet and suggests that it be wiitten off as lapidly 
as net profits permit Emney suggests that oiganization expenses should 
be wiitten off as lapidly as possible by charges to suiplus Montgomery 
(Auditing Theoiy and Practice) prefers to ehaige off such expenses as 
incurred and does not favoi a write-off: ovei moie than a three-yeai 
period 

New Plant and Equipment — Similar to organization expenses, m that 
thcY aie incuned piior to the period of income pioduction, are certain 
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costs conaeoted with the erection of a new plant oi building It is pioper 
to capitalize during the construction period such costs as aichitects fees, 
inteiLst on boiiowed money, insurance and taxes damage strike costs 
etc Once the asset is complete and leady to produce rei enue, any costs 
of this type mcuiied become chaigeablc against levcnue 

In the construction of plant additions, machinery oi equipment by the 
company itself, the question arises as to the extent to ivhich factory 
overhead should be included in construction costs, ind theiefoie capital- 
ized By ehaigmg any part of factory overhead to the isset undei con- 
struction cmient costs are leliexed of such overhead, thus distorting these 
costs and lesultmg m a reported profit which is excessive Wheie a poi- 
tion of plant facilities is utdized for construction woik without a piopor- 
tional increase in plant ov erhead greater utilization of facilities has re- 
sulted in reduced unit costs for ov erhead In general, agreement appears 
to hav e been reached on the view that overhead may be included m such 
construction costs, but only to the extent that it has been increased as a 
result of the construction 

On this point, the following quotation taken from Sanders, Hatfield, 
and Moore (Statement of Accounting Pimciples) is peitment 

In so far as maintenance charges are made against revenue there is 
little point in chaiging pait of the general overhead to maintennnco But 
when the maintenance department is also engaged upon new construction 
to be charged to the property accounts care must be til en not to cliaige 
to the maintenance department anj sliaie of geneial oveihead that would 
ordinarily be charged to coat of pioperty sold 

Some companies have machine shops and other facilities for the manu- 
facture of equipment for their own use The situation is similar to that 
shown above for plant additions Thus according to Sanders, Hatfield 
and Moore 

When plant assets are constructed by the companv itself the more con 
servative procedure is to charge to such assets only the direct costs of 
materials and labor and actual supervision devoted to that work It is 
permissible also to allocate to it a reasonable amount of general company 
overhead but this should not be done to the extent of relieving the income 
account of charges which would normally be made against it 

Research and Development Costs —Research and dev elopment costs 
raise the same questions of whether the costs are to be deferred, that is 
capitalized, or whether they are to be written off as revenue charges at 
the time of their incuiience Opinion is divided, though more and more 
research costs are being absorbed in current revenue (See Section 21 for 
detailed disi ussion of this topic ) 


Divisional and Production Cost Classifications 


DIVISIONAL COSTS— Divisional costa represent the majoi func 
tiona of industrial companies Hence they are also known as functional 
costs Current costs are first arranged according to such functional 
divisions of a busmess which usually are 
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1 Pi eduction 3 Administration 

2 Distribution 4 Finance 

Finance as Major Function — ^Foi accounting purposes there is some 
question as to whether finance should be listed as a major function of 
an mdustrial company Fiom the \iewpoint of a stockholder, mteiest 
paid on bonds and notes is a cost of the business and should be de 
ducted from income to determme net profit But from the viewpoint 
of a company as an economic unit apait from the stockholders who 
have provided its equity capital, interest paid is a deduction fiom 
opeiating piofit, a payment from the profits of the economic unit to 
those who provide boiiowed capital Paton has stated this viewpoint 
(Advanced Accounting) as follows 

Interest charges a return on creditor capital, should be treated as a 
contractual distiibution of income rather than as an operating expense 
Otherwise the fact of the concern’s earning power as an economic entity 
aside from specific capital structure is obscured, and comparisons between 
different entei prises and between periods in the same on tei prise tend to 
bo impropeily made 

The usual practice is to considei interest paid as a nonoperating 
charge to be deducted on profit and loss statement after operating profit 
has been deteimined 

Administration as Major Function — Many authorities contend that 
the pnmaiy functions of an mdustrial company are pioduotion and dis 
tribution, and that admmistiation is meiely a service, a facilitating 
function Under this position, costs of admmistermg a business are 
allocated oi appoitioned between pioduction and distribution m line 
with administrative time and effoit devoted to each of the two piimaiy 
functions A special committee of the National Association of Cost 
Accountants piepaied m 1933 a repoit dealing among other things with 
the tieatment of administritive expenses (N AC 4. Bulletin, V'ol IS) 
Pros and cons are piesented heievvith 

Should Administrative Expenses Be Divided Between Manufacturing 
and Selling’ 

Affirmative 

I In a manufacturing business there are no activities which do not 
serve the principal functions of production and selling 
A It IS true that general office salaries, expenses incurred m con 
nection with the maintenance of corporate records legal expenses 
and other general expenses are not incuried solely for production 
or solely for selling 

B Nevertheless such expenses are brought about by the activity of 
the organization as a producing and selling unit 

II In ordei to obtain the total manufacturing cost and the total selling 
cost of the product it is essential that administrative expenses be 
allocated to pioduction and selling 

A It is as feasible to make such an allocation as it is to prorate 
various manufacturing costs between departments or various sell 
mg expenses between offices 

E Proper inventory valuation requires that administrative costa 
assignable to manufacturing be included in the unit costs of the 
product 



122 


COST CLASSIFIC'illONS 


[See 3 


C With prohibition of sales belon cost the iinpoitaiue of hiMiig the 
tine total cost (conipoiindecl fioni all piopei munufuctiii ing and 
selling elements) should be recogiiued 
III Wheie adnunistiatne expense is distiibiited to piodiietion and to 
selling and bndgetaij tontiol is m opei-ition theie is a bettei in 
centive, and a iiidei oppoituiiity, to eveicise eontiol oiei such 
expenses 

4. When administiatiie expenses aie simph handled as a dednetion 
horn the piofit on sales theie is a tendenej to oieilool the pos 
Bibilities of stiict eontiol 

B Control cannot be had mthout liioivledge and information as to 
the exact effect of adniinistiative expenses on piodnition md on 
selling IS iiliat is needed to point the niij to needed etheiencies 
and economies 


Negative 

I To attempt to divide administiitne expenses hetiiecn piodiution 
and selling is to distoit the tmictional lelationships ot the entcipiise 

A To folloAV the line of reasotiinfe of the afflimatiie it might be said 
■viith equal logic that the pnmau purpose of an eiitcipiise is to 
sell its piodiict and that theiefoie m the final aiiUjsis eiciy 
cost IS n selling cost 

B 4s a matter of fact the piimaiy functions of nianagemoiit aie 
thieo — huancing mauufactming, and selling 

1 So called administiatiie expenses aic at le ist paitlj conctined 
ivitli the financial film tion 

2 Theie is no inoie jiiatiheatiou foi ehaigiug all sinh expenses 
against pioduction and selling than theie Mould be to elm go 
them all against the financial funetion 

II An effoit to pioiate admmisti atn e expenses hetwoLU mannfaetniing 
and selling would not pioducc tiiia costs us between depaitments 
hues ot piodiict, etc 

A In the absence of really leliable measuies ot poiformanee (espe 
cinllj wlieie financial function coats are being distiibvited aiheie 
they do not belong) it is neeessaij to use aibitiaij methodb of 
distribution for the relutiouships of administiation to manufae 
tuiing and selling aie fai more indirect than aie the lelationships 
within the manutactmmg section or the selling section 
B The inclusion of admimstratn e costs in the imentoii aalue liuiB 
counter to established piinciples of inventoiy aaluatiou 

III It IS true that too little attention is paid at times to cnntinl oaei 
adniinistiative expenses but it does not follow that such expoiista 
must he bulled in in inuf actiii mg and selling costs m Older to haae 
piopei eontiol exeieised 

A In fact neithei the pioduetioii cxecutiacs noi the selling txocu 
tnes me m a position to control administintiic expenses 
B It IS the duty of management to eontiol siuh exrieiiaca and this 
can be better at coinplished by has mg complete lufoiinatioii about 
the relationshipis of all costs than by combmmg uni elated costs 

definition of total manufacturing COST— The 

joint Committee on Management Teiminology has defined total manu- 
facturing cost as follows 
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Coats to envei the cost of direct material direct labor and factory ovei 
liead that is the cost of goods ready for sale and shipment 

OBJECTIVES OF CLASSIFICATION —In production cost ac- 
counting theie aie two primiiy objectues 

1 Deterramiiip unit costs of products for use m inventory laluation 
pi icing nul profit determination 

2 Providing data needed for control ot costs 

In the attainment of these objectives no single classification or group 
of classifications is equally efifective m all cases Foi diffeient puiposes 
diffeient Linds of information aie lequiied Hence, costs must be so 
ananged and classified that computation on vaiious bases become pos- 
sible In othei woids costa must be capable of being combined m 
diffeient ways to sene diffeient puiposes Note that a classification 
suitable foi one Lind of infoimation is not necessaiily good for another 
The only valid ciiteiion of value of any paiticulai basis of classification 
or any oombmition of classifications is a piactical one Does this 
method give moie accuiate unit costs oi more useful information for 
cost control purposes than any alternative method? 

Once a body of costs has been leoognized as production costs the 
analysis of these costs b> detailed classifications and the combining of 
the details to get unit costs of products and activities is a practical 
mattei of finding the basis of classification and methods of aceuinulation 
which give the most aecuiate unit costs and most useful cost contiol 
infoimation Obviously, this statement needs to be modified by a oon- 
sideiation of clerical costs of possible alternative methods Thus there 
IS no fundamental pimciple involved in deciding whether a ceitam 
mateual is diioct mateiial cost oi part of factor} oveihead It is merely 
a piactical mattei of deciding which treatment gives moie accurate final 
cost and the most infoimation foi contiol puiposes If a picfeired 
method is mosl costly there is the fuither problem ot deciding whether 
the additional accuiacy and greater cost contiol infoimation justify 
the added oleiical costs involved 

BASES FOR ANALYZING PRODUCTION COSTS— In the 
piocess ot chssifymg costs the accountant makes use of both analysis 
and synthesis 

1 Breakdown of the stream of coats into its individual components 
each labeled m such a wav as to permit leady accumulation 

2 Accumulation of these costs to pioaide data desired in the foim of 
unit product costs and significant figures for cost control 

In the analysis phase of this process, six bases of classification have 
been found paitioulaily iioeful 

1 By nature of item or service acquired 

2 By costing mill 

3 By 1 elation to coating unit, le direct or indirect charges for 
product 

4 By department process opeiation or cost center 

B By relation, to department, i e direct or indirect charges to depart 

6 By behavior le tendency to vary with rate of activity 
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CLASSIFICATION BY NATURE OF EXPENDITURE —In 

the piQcess of analjsis the accountant first (le\ clops i lisl of accounts 
to indicate the natuie of each item oi senice acquiied This niaj be 
simple or complex depending on the needs of each case In one com- 
pany theie miy be only one account loi msuiancc, while in anothei 
company accounts may be pioiided foi fiie msuiancc use and ociu- 
pancy insurance woihmen’s compensation insurance, etc 

Allied to this type of analysis is classification by cost elements, 
namely mateiial labor, and expense Each of those mn be fuither 

subdn ided 

1 Duett material 4 Indirect mateiial 

2 Direct label 5 Indiieet labni 

3 Duett oxjiense 8 Iiidiiect expense 

Since indirect expenses are normally applied to piodiuts is an entity, 
it i« geneial piactice to combine them undei the head of factoiy over- 
head 01 buiden 

The Coidage Institute has suggested that foi oiieiating or diioct 
departments the following bieal down of factory overhead be obseivod 

1 Supei vision, oilei 8 and clerl s 0 Taxes 

2 Tiuckeis 7 Insurance — cmplovees liability 

3 Svvcepeis and clenneis 8 Insiuance— fire etc 

4 Weigheis elevatoi men 0 Depreciation 

5 Supplies 

In addition, a sepaiate classification of costs was suggested foi each 
auxiliary or soivice depaitinent The National Battciv M mufactiueiB 
Association has published foi use of its meinbcis an alphabetic il index 
of indirect inanulactuimg expenses which is quoted below 


Alphabetical Index of Indirect Manufacturing Expense 


Acid (Other than cbarseable dii 
to product) 

Allowance for Vacation 
Alteration of rmislicd Product 
Air and Sleam 

Apparel (Such as gloves apic 


Chemicals (Othei than nud) 
Chemists Salaries and Wages ol 
Cleanmg and Sweepmg Wages 


Cleiks Cost Depnrtmont (Salaras) 
Clerks Time (Snlaiiea) 

Clerks Traffic (Salaries) 

Coal Wages of Emplojcos Unload 

Coal Consumed 
Compensation Accident^ 

Cost Department Hoad of (bnlaiy) 
Coveralls 

Dcfeetivo Piirchasod Mnlorials 
Defective VVorkmimship 
Demurrage 
Depreciation 
Dies Mainteiimieo of 
Draftsmen Snliiiies of 
Driven avs MiiiiitpnnncG of 
Drying Equipment IVInintenanco of 
Electiie Power (Otlioi tliuii cliiirgi 
able direct to product) 

Electrical Apparatus Mnmtonanco of 
J levator Operators Wages of 
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Alphabetical Index of Indirect Manufacturing Expense (Cont d) 


Account 

Time Qeika Salaries of 2‘>3 

Tools Maintenance of (Other than 
small tools) 528 

Tools Used (Small) 321 

Tracks (Hailwaj) Maintenanco of a32 
Trnctoia (Industllal) MamteiiimcL 

Tialflc Cloika Salnrios of 222 

Traffic Department Salary of Head 
of 211 

Transportation (Unawitnable) 121 


Trucks (Small Tack 
Unloading Fuel Wnti 


Wipers and Rags 
Wiling (Inside) Mainteiin 
Wiling (Outside) Miimai 
Works Managei and 
Salaiies of 


This expense classification was built up aiound the )uodutlion of 
stoiage batteries A number of the expensea such as boots und hjdiogen 
used, aie special to this paiticulai business Numcious otliei accounts 
aie standaid and sene manj businesses The scope ol clussifitation of 
indiiect manuiactuiing expense depends upon the wishes of m unge- 
inent A bieal down of these expenses ns illustiatcd son os to tontiol the 
vaiious items The pioiation oi dishibution of iiuliicct m inuiacUiung 
expense is on a standaid oi fixed basis in most plaiils 
Ihe National Batteiy Manufactiueis’ Association iccommcnds the fol 
lowing form of distiibution ot indirect manufacturing expense 

While theie nie many methods of clisti ibutiiif, ottihtud to the cost of 
the pioilutt it IB itcommuuled that oveiheul which Ins bom dctLiiiiined 
bv the foicgoiiig classification of indiiect luaiiufactmmg cxpliihcm ho dis 
tnbuted to the costs of the pioducts as follows 

1 Deteimine the capacity of the business oi depaitment foi the jiar 

2 Determine the aierage oi normal output which iiiai bt toi exim 
pie 80% of the iieal due to seasonal oi othei flurtu itimis 

3 Deteimine the indirect manufactuiing expenses foi the leai 

4 Ihen deteimine standaid oi avetagt oitihead i itcs so th it ill of the 
mdiieot manufactuiing expenses would be ibsoibcd in the costs 
when opeiating at the aieiage output Foi e impk 

If the total overhead (indnect niinufactui mg expenses) weie 
$300 000 and estimated annual production is 600 000 units the stand 
ard Ol normal overhead rate would be 50 cents pel unit 

5 Apply the standard oveihead lates for the numliei of units pio 
dueed monthly 

6 Transfer the diffeience between this and the actual oieiliead foi the 
month to Profit and Loss account each month and is u final entil 
of income or expense on the Piofit and Loss opeiutiug statement 
dependent on whetliei it is oveiabsoibed oi undeiiibsoibcd bj the 
months opeiations 

COSTING UNITS — Costing units oi cost units a p the factois in 
teims of which costs aie expiessed Cost units aie iclntod to 

1 Product pi oduced 

2 Selling unit 

3 Method of production 

Tiade practice and othei factors aie consicleied m making the pioper 
seleohon Cost units are by no means umfoim Two companies manu- 
faotmmg similar pioducts oi having similai opeiations often have 
different cost umts 
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Selection of Cost Units — ^Units of measure aie usually selected for 
bulk pioducts Coal is measured bv the ton, gasoline by the gallon, 
cloth by the yaid, papei by the pound lumbci by the foot, and castings 
by the pound oi hundiedweight As distinguished fiom bulk products, 
ai tides such as machmes shoes, pencils furniture, and automobiles are 
measuied by the unit of one oi some multiple of one which includes 
do7en and gross With special mbs, the unit is the job itself These aie 
the bases oi units of coat of hnished products 
In the fabrication of finished products, other bases aie used for \anous 
operations Selection of bases foi individual operations ofiers more prob- 
lems than selection of bases for fimshed products 
Undei classification of individual operations are found plating of all 
kinds, polishing enameling, buffing, etc One company engaged exten 
sively in platmg and polishing, after considerable experimenting with 
cosf bases foi opeiations of this type finally decided upon a weighted 
a\ erage method with the use of units This plan calls for establishing 
a base known as one unit The base includes size of the piece weight of 
the platmg difficulties encounteied because of shape etc Each piece 
handled in production is assigned a unit value To illustrate for copper 
platmg 

Part No Units 

10266 4 

11874 10 

7432 6 

0610 2 

If these foul paits weie going through production at one time for 
copper platmg, the following table would represent the basis for allocat- 
ing cost 

PaitNo Quantity Units Total Units 
10265 4 000 4 16 000 

11674 1000 10 10 000 

7432 6 000 6 36 000 

9610 10 000 2 20 000 


Part No 10266 would stand 16/82 of the total cost Each of the other 
paits would stand a proportionate shaic In a platmg operation involv- 
ing many diffeient parts this method has saved time and has been 
found to bo a fair method of cost distiibution 

Ob\ lously, use of the unit method for deteimmation of platmg costs 
13 applicable only wheie production is more oi less standaid and oon- 
tmuous A company doing platmg work for customers uses the job order 
plan foi deteimmation of cost Each job is treated as a distinct unit In 
this company all costs are collected for the job In deteimmmg mate- 
rial costs, anodes aie weighed at beginning of the month and at the end 
of the month The depletion is treated as a direct material cost Cost 
is allocated to the vaiious jobs handled durmg the month by the fore- 
man who has a record of number of pieces, weight, and thickness of 
plating This company lepoits that satirfactory results aie seemed from 
this method of oostmg 

A thud company engaged in laige volume production of unifoim prod- 
ucts tieats plating as an operation coat Because of the imifoimity of 
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product, no distinction is made between 8176 and weight of pieces This 
company uses complete cost lecords and operates on a standard burden 
basis The tost e\ecuti\e repoits that anodes yeie firat charged to 
burden This proteduie was then dunged and anodes wore chiiged to 
direct mateiial Another change was made and modes weie again 
thaiged to buiden when withdiawn from stock It is not considtitd 
piacticable to mtentory anodes m this company AVith the use of stmd- 
aid buiden chaiges, excess costs of anodes for any one month are elim- 
inated, and depletion equalized o\oi the jear 
A fouith company that does consideiable plating of small parts, pne- 
tically uniform as to size, uses the hour as the basis of cost A recoid is 
kept of materials charged into the plating operation laboi of the plating 
department is totaled, and departmental burden and generd burden 
rates are used A record of produttne hours is maintained and a pro- 
ductiie hour cost determmed quarterly Variations aio charged direct 
to piofit and loss To illustrate 


Plating Department 

JIateiial costs, intluding anodes 

Buiden 

Productive houis 
Productive Houi Costs 
Hn^eiials 

Burden 

Total 


5 1 200 
12 000 
3 000 
000 



Foi the fiist 4 hours, three diffeieut jobs arc placed m process us 
follows 


Job No 

1 200 pieces X 2 hours equals 

2 400 XI " 

3 600 X 4 

4 400 X 3 ‘ 


Total production hour cost for 4 liouis is $10S This is allocated us 
follows 


Cost Per Piece 
¥ 0491 
0491 


The fact that bases of costs differ widely is evident from loview of the 
four companies cited Principles applicable to plating costs may be 
adapted to operations of a similar nature Small companies mvanably 
charge plating costs to burden when plating operations are incidental to 
production Cost of operations of this t>pe are frequently disposed of in 
easiest way because of lack of knowledge of specific treatment 
A company peiforming a soldering operation found it possible to save 
considerable money by placing this operation in a direct cost 
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classification in place of a burden clagsification 4. weight basis brought 
to light noticeable vaiiations in. consumption of solder 
Annealing, lieat-ti eating, and the like are handled on a weight basis 
when Bufhciont material is used to warrant distinction between pieces 
Enameling of small parts is handled on. a surface area basis, giving effect 
to number and weight of costs In this operation, a ‘ Christmas tree” oi 
small parts holder is used ior large parts, enameling is handled with 
the use of a convejor which will include baking of enamel Basis of cost 
IS surface area and weight of coats 
Porcelam operations call for a surface area basis Square inches and 
number of coats are determining factors in allocatmg costs Painting 
and varmshmg opeiations are based on suiface area, coordinated with 
a knowledge of method of application 
A warning is issued that plating, heat tieatmg, enameling porcelain 
application, painting show excess costs unless carefully controlled Test- 
ing at frequent intervals is accepted piaotice for cost control m opera- 
tions of this nature 

Tinning operations, accordmg to four manufacturers engaged exten- 
sively m this work, aie handled on a weight basis foi steel products In 
case of bronze oi copper products a suiface area basis is used Bronze 
and copper products frequently weigh less after tinning operations Loss 
in weight is attributed to effect of the metal being placed m. molten 
tin Steel products after acid dip or pickling process are weighed before 
the tinnmg opeiition and weighed again aftei the tinning operation 
Allowing a percentage for waste, the tin consumed is charged as material 
The customary practice is to make a test, weigh a selected number of 
pieces out of each lot and apply the average to the total number of 

E ieoes Materials used for pickling and flux are charged to burden 
abor for pickling is treated as direct labor 

A classification by costing units is provided m order that costs once 
classified may later be assembled to provide cost of individual units of 
products, groups of units (job or process costs) or classes of units (class 
costs) Product cost units for a wide selection of operations and indus- 
tries are given below 


Cost Units for Representative Industries 
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Cost Units in Relation to Product Costs— One of the piiman objec- 
tives of cost aooountint, is the deteimmation of unit pioduct costs, bow- 
evei the pioduct unit is not always used as a cost unit Unit costs aie 
in piactically all oases average costs Costs aie accumulated bv jobs 
and piooesses (oi opeiations) and the accumulated costs thus obtained 
spiead over the units pioduced 

Undei the job method of cost acciiniiilation the cost of pioduomg a 
job 01 lot is accumulated on a job oidei and posted to a cost sheet 
Mateiial and laboi aie fhaiged cliieotly to the job To the piime cost 
(diiPit labor plus diiect mateiial) is added facloiy oveiliead, usually 
by application of picdeteimined rates to some pioduction lactoi By 
dividing the total job eo't thus obtained by number ot units pioduced 
an aveiage unit cost is aimed at If defective material, poor woikman- 
ship 01 some othei influence results in the pioduction of 80 units when 
100 should have resulted the effect is to increase the unit cost of the 
product by 25% The e\ce3s cost due to this loss cannot properly be 
considered an added cost of the job only, it is a loss which should be 
spiead ovei all pioduction The only method developed to handle this 
soit ol situation under the job lot method of costing is to divude the 
total cost ot the job by the total of both good and defectiv e units, and 
to tieat the costs of the defective units (after deducting any scrap value) 
as an oveihead item to be prorated over all pioduction Wheie this 
method IS followed, such costs of spoiled vvoik should be included m 
the oveihead of the department responsible foi spoilage, if lesponsibihty 
can be assigned to a pioduction depaitment 

Undei the process method of costing, all costs for a piocess foi a 
week, month oi other piocess period are accumulated on a process cost 
sheet, and divided by the production for the period to obtain unit costs 
Undei such a costing plan, all units losulting from a piocess during the 
month have the same average cost, nothing is accomplished b;y relieving 
the cost sheet of the cost of spoiled vvoik and then adding it again as 
additional oveihead 
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For cost accounting purposes, the distinction between direct and indi- 
rect costs is more imporUnt under the job lot method of coating than 
under process method When costs are accumulnted on a piocess basis 
all costs of a process, both direct and indirect, are combined to giv e the 
total cost of the piocess duiinf, an ai counting penod It docs not gieailj 
matter whcthei a paiticuHr malerirl or labor cost is tioaled is diiect or 
indirect unless the oierhead is applied through use of a standaid or 
noimal rate Under a job lot method of costing, on the othei hand 
direct costs aie applied to a specific job and induect costs, either 
through use of an actual oi standaid oveihead, aie spiead o\er all jobs 
worked on during period Failuie to treat direct costs is such undei this 
type of costing lesulta in rehe\ mg the job of direct costs applicable to 
It and sjneading these costs oier all jobs m process duiing period 

Relatnolj few pioducts are manufactured by a single opciation or the 
use of a single pioccss The method used to airive at unit product costs 
whore the piocess plan of cost accumulation is used, is illustrated m the 
manufactuie of erment and in the milling of flom, where production 
flows from one operation oi piocess to the next If it wcie not for the 
accumulation of mventones at the end of ceitam piocesses and \aua 
tiona in quantities of these inaentoiies at different times, the a\eiage 
unit costs might he scouied by disiegaiding piocesses and simply di\ id- 
mg the total factory cost bv total units produced Howeier, because of 
the \aiiable output of each process, it is necessary to compute n unit 
cost at the end of each process This unit cost multiplied by units 
entering the next piocess constitutes the mateual cost of the next 
process 

DEFINITION OF COST CENTERS — In determining pioduction 
costs, an outstanding prerequisite is to divide the oigamzation into units 
Most organizations are dnided into depaitments foi administrative pur- 
poses Administrative divisions do not always suffice for the deteimini- 
tion of costs The units of organization outlined for cost purposes are 
known as cost centers 

Selecting Cost Centers— The basis foi setting up a cost center is 
groupmg of machines, methods, piocesses, operations, and the like so as 
to segregate woik activities having a common mteiest Lxpiessed m 
other words, a cost centei is a natuial division of an oigamzation for 
cost finding puiposes Cost centers are established to oliaige direct 
expenses, such as mateiials and diiect laboi, and to distubule buiden 
Departments rendering sen ice are established as cost centeis The 
expense of the service departments is apportioned on some selected basis 
to the pioduction costs This distiibution of seivioe dopirtmcnt expense 
IS made thioiigh the productive cost centeis established 

The Picssed Metal Institute, aftei making a study of cost centers, 
reported to its membeis 

We are interested in the division of the plant into units for the segre 
gation of processes and for the collection of expense items Such units we 
prefei to designate as burden centers or as centeis In dividing a plant 
into buiden centeis there aie two kinds productive oi diicct burden oeu 
teis and nonproductne oi indirect buiden centers 

A productive burden center is one set up to segiegate certain equipment 
into a group, and to collect the expense items in connection therewith iia 
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order that the product operated on that equipment can he charged with 
the propel burden 

An expense burden center rs one set rip (sometimes onlj on paper) to 
group items of expense in connection with a particular activity, which of 
itself, is not a productive activity 

A plant should be divided into as many burden centers, productive 
and expense, as aie needed to determine collect, and distnbute the 
overhead expense and apply it to the product 
In departmentalizing a plant foi the purpose of applying burden against 
the product, caieful consideration should be given to the methods bv 
which it can best be done under varying circumstances of manufactuie 
and kinds of operations Burden centers should be so set up that the 
burden expense in each is absorbed m the cost of the product on that 
basis which so fai as practicable, most accurately charges such expense 
Specimen Cost Centers — ^In a company producing forgings the cost 
centers are 

Material handling including shearing 
Hammeis — hot or cold turn 
Grinding — it necessary 
Press 

Inspection — hot inspected as work comes off hammeis 
The Glass Contamei Association lecommeiids the following cost 
centeia 

Power plant 
Steam plant 
Gas producer plant 
Mold shop 

Kcpni and miintenance department (machine shop) 

Raw materials storage and mixing 
Melting 01 tank 

Automatic machines oi hand centers 
Direct machine or hand laboi 
Blowing room 

Selecting 

Finished stock storage 

RELATION OP EXPENSES TO DEPARTMENTS — Foi cost 
control purposes a distinction must be made between those costs which 
aie a direct ehaige against a depaitment and those which aie indirect 
Probably most factoiy overhead costs which are mdirect with lespect to 
a job 01 product are, nevertheless, direct coats of individual depaitments 
and can be charged to departments without allocation On the other 
hand, the mdiiect costs of a pioductive depaitment consist largely of 
apportioned costs of service depaitments These same costs, however, 
constitute direct costs to the seivice departments 
Thus, whether some expenses are to be considered as diiect or mdirect 
charges depends almost entirely on the point of view When primary 
manufacturing expenses are being distributed to departments, they con 
stitute direct charges to the indicated departments But when the service 
department totals are redistributed lo the other depaitments, the items 
which were diiect charges to the service departments become indirect 
charges when viewed from the standpomt of the producing department 
to which the redistributions are carried 
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TliPie IS no slandaid piacUce foi ti eating these items Each plant 
develops its own methods of distnbution Wheie those sonicos aie pui 
(Insed fiom outside soiiices, the cost is distributed on i metoicd b isis 
Otheiwioe tlm must be distiibuted on some equitable busis (See Sec- 
tion 18 on Oieiheid Distiibidion ) 

Cost contiol IS piefeiablv bisod on control at the source, accordingly 
a depaitment foreman is held itsponsible only foi thosL costs nhuh aie 
diieot with lespcct to his depaitment Any mdiioct costs wluih aie 
ch uged to his depaitment Ihiough appoitionment oi pioi ition aie con- 
sideied the responsibility of the foicman of the scniie depaitment to 
which they weie originally chaiged as diicct costs Thus the cost of 
fuel foi pioMdmg steam is an induect cost fiom viewpoint of pioducts 
and jobs and of pioductne depaitments which u^o steam, but foi the 
powei plant, which is a sen ice depaitment, it is a diieot cost 

The Piessed Metal Institute in its Unifoim Cost Manual suggests 
the following nonpi oductii e oi mdiioct buulen centois oi depaitments, 
with costs cmeied by each and stiggeslod method of disposition 

Noiipioductive or mdiiect bindon centcis should be established so that 
each class oi 1 md of nonpiodiictiie 1 ibor and expense cm be sogiegatod 
and then distiibuted o\ei othei ccnteis and/oi iibsoibed as its nitiue nia\ 
leipme In most cases tlic expense center will be identified with and 
mtliido floor aiea occupied, although its activities mil} extend bejond tliat 

llie following includes expense buideu centois of staniimig plant to 
gethei with a genei U iiulieation of what each coveis and the basis of 
absoiption of the expense 


Power Plant 

Steam Plant 
Water Sjstem 
And Sistein 

Naphtha System 
Fuel Oil Ssstem 


Compressed Air 


Nonproductive or Indirect Burden Centers 

IscLuncs Dist 

Cost of producing electric cur To centers by 

Co t of operating steam plant 


pickling 
K (Dsu 


Cost of opeiatmg same 
Cost of hontmg lighting 


Evponse ^ 


The general expense center Over other centers on basis of 
niso to this center are closed total man hours 

tributable on a totnl man 
hour basis 
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Nonproductive or Indirect Burden Centers (Coitt d) 


Ho'.pital 
Gnat and Tl 
Keeping 


Pmchaair 




Inspection 
Intershop Trucking 

Packing nncl Ship 
Scrap Ilandhng 



CoBt of Game 
Coat of name 


DrsnirRUTH 

General factorj expense 
General factory expense 


Cost of same 


To tool room burden 


Cost in connection with stor 
mg and handling dies 


That portion uhich i 
orbed by buidcn 
Cost of handling 




Crst of same 


Weitht basis 

Ci edited with amount received 
credited to miscellaneous m 
Receiving and lupping 

Selhug expense 

To ^tiier centeis on eciuipmcnt 


Charges on space definitely Miscellaneous charge to P & 
I'lIuiS' up "or set aSe""”"" 


Some plants prefer to handle general rnapeetrorr as an rndrrect center 
(or a coinbinntron drrect and rndrrect center) and spread that portrou 
■uhrcli IS not absorbed by the burden rate over all productive man hours 

EXPENSE BEHAVIOR — ^The relation of costs to chunges in the 
\oluiTie of production or rate of activity is conditioned on the behavior 
of different cost elements For control purposes costs are classified as 
fixed variable and semi-vaiiable This classification is essential in 
determining allowable costs foi cost contiol purposes, and also in setting 
rates for the application of oveihead 

Fixed costs do not vary in total amount with changes in late of pro- 
duction Depieciation, insurance, and taxes aie normally fixed costs 
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Variable costs tpnd to 'lary directly in total amount with variations : 
the rate of production Workmen’s compensation insurance and oya 
ties based on \olume of production are of this tvpe Doubling the ra 
of production normally results in doubling the cost 
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In addition there are semi variable costs which ^ aiT in total amount 
with variations m volume of production, but not nt the same latc The 
cost of repaiis and maintenance is usually considered semi-vanable a 
50% moiease in pioduction may pioduce only a 30% mciense in main- 
tenance costs Semi-variable items aie leally combinations of fixed and 
lanable items, and thioufeh careful studj it is possible to separate them 
and deteimme scpaiatelj the amount of fixed cost and the late of 
variation of vaiiable element 

ADAPTATION OF CLASSIFICATIONS TO INDUSTRY — 

Fach mdustij' has its own pioblems m clissif>inp: and aoenmul itmg 
costs Considciable progress has been made in securing geneial industry 
agreement on classification of majoi items of costs through uniform 
accounting activities of bade associations As an aid to visualizing the 
relationship between vaiious cost elements several manuals de\ eloped 
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by trade assooiationa ha\e contained diagiamg oi charts Three of these 
are reproduced here as Figs 1 2 and 3 

Fig 1 la a diagram of elements of cost from the Uniform Accounting 
Manual of the Electrical Maniifactiiiing Industiy Of particular inter- 
est m this diagram is the distinction between shop cost (basis foi in- 
ventory valuation) and manufactuimg cost (basis toi charging cost of 
sales) Development costs, field service, boxing and installation and 
construction are not considered proper for inclusion in mventoiy values 
but aie floated as additions to cost of sales The other item of mterest 
on this form is the inclusion oi “shop losses” as a separate item of 
shop cost 

The chart of factoiT cost from the Uniform Accounting Manual pie- 
paied by the Rubber Manufacturers’ Association (Fig 2) is of paitioiilar 
interest because it shows successiie stages in the accumulation, distiibu- 
tion and application of oveihead Beginning with the primary over 
head classification, the chait shows how these costs aie distiibuted to 
dneot depaitments, nonpioductive depaitments, and a miscellaneous 
mdneot gioiip, general faitory expense Next the pioiated portion of 
nonproduotue departmental overhead and general factory expense is 
combined with dneot departmental expense to giie pioduotive depait- 
mental overliead-assembly, winch is applied with dneot costs to the indi- 
vidual job or product Ofliei featuies of this cliait aie indications of 
the direct application of extia materials and royalties 

In both mdustiies considered above costs are accumulated pnmiiily 
on a job cost basis Fig 3, fiom the Cost Manual issued by the Insti- 
tute of Caipet Manufactuieib of America, Inc , illustiates how costs aie 
accumulated m a process type mdustiy Theie labor and bmden aie 
accumulated by depaitments Direct mateiial costs aie kept sepaiately, 
and the other costs applied on the basis of depaitmeutal lates 

Distribution Cost Classifications 

DEFINITION OF DISTRIBUTION COSTS —Expenses m- 
curied m the distribution of a product are termed distiibution costs or 
selling expenses Aocountmg Terminology defines selling expenses 

All expenses inouired m selling, such as salesmen’s salaries, oommiBsions 
and expenses, adveitismg selling department salaiies and expenses sam 

While selling expenses have no dnect lelation to manufactuimg costs, 
the pimciples of cost determination aie fast taking loot in this blanch 
of business Distiibution costs aie receiving the attention of manage- 

OBJECTIVES OP DISTRIBUTION COSTS —In production 
cost accounting, the primary objects are 

1 Ascertainment of imit product costs 

2 Frovision of data for cost control 

In the case of distribution costs there is no single unit which selves 
the same puipose as the unit of pioduct does for pioduction costing 
As a lesiilt a type of eostmg usually described as distribution cost 
analysis has developed in the distiibution cost field in place of routine 
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01 continuous cost accounting as found in a fictoiy Piocedures have 
been developed for cHssifacation or identification of costs m such a way 
that they may be analyzed, as occasion deminds on any one of a num- 
bci of bases Such analyses may piovide for detennination of costs by 
tenitories, by commodities or lines of commodities, by thannels of dis 
tiibiition, by clause'! of customeis by size of order and on v uious other 
bases By relating costs as thus classified to some unit of measurement 
unit distribution costs aie developed Thus unit cost of distribution per 
siles dollar might be calculated loi v inous toiiitoiies vinous methods 
of sale, vanous customers etc Obviously costing on those sevciil bases 
cinnot be earned on as a continuous function but costs can be so classi- 
fied and labeled at the time of then mcurience that the vinous 
analyses can be made as needed 

Distribution cost analysis piovides management with mloimation 
needed foi intelligent diiection of otfoit in the sales field, that is it 
fuinislies i basis for control of distiibution costs 

BASES OF CLASSIFICATION —For cost control and anilyais 
jiuiposes distribution costs aic most commonly classified on the follow 
mg bases 

1 Bv nntuio of cost item oi object of ei.peiiditure commonb called 
primary account basis 

2 By function peitormed commonly called functional basis 

3 By sales teiiitoij product gioup, method of sales etc sometimes 
called manner of application basis 

I his last gioup may be extended indefinitely and is limited only by 
the m my v uiable factois which diffcientiate each sale fiom every other 
sale Heckeit (The Analysis and Contiol of Distiibution Costs) sug 
gests the following as bases most fiequontly needed 

1 By teuitoiies foi example diatncts blanch aieas, salesmen’s ter 
iitoiies trade centeis states counties or cities 

2 By commodities foi example, individual commodities oi lolated 
gioups ot commodities 

3 Bj channels of distribution foi example, to wholesale! s lotailers 
or ultimate consumeia 

4 Bj method of sale for example through salesmen mail ordei com 
panj stoies house to house solicitation and so foith 

C By classes of customeis for example, customeis with large and 
small annual purchases 

0 By size ot oideis for example the coat applied to secuiing, han 
dhng and filling ordei a of vaiying size measiiitd in money 

7 By oiganization and operating divisions for example branches 
ilepaitments stores etc 

8 By salesmen that is the cost applied to the vvoil of individual sales 
men oi gioups of salesmen 

9 By method of deliveiy for example, ovei the countei dchvciy on 
request store dooi delivery peddler trucks etc 

10 By si/e or number of physical units for example full and hiokon 
cases gloss and fractious of a gioss, carload and less thin caiload 
lots etc 

II By teims of sale for example, cash, shoitteim credit, instalment 
etc 

Beitell (NACA Bulletin, vol 20) suggests the followmg five fields 
of distribution coats 
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1 Teiritorial or geographical areas in which the product is sold 

2 Tjpes ot salts outlets such as retailers jobbers distributors chain, 
and mail older 

3 Nituie and type of ad\ertising that is requiied by the dillerent 
ttiiitories and outlets 

i Difteience in selling methods and costs 

5 Biftereiiee in delneiy methods and costs 

This moans that to determine the cost of a sale it is necessary to 
analyze costs on each of the five bases suggested by Reitell and then 
to select the applicable costs and apply them to this specific sale 

PRIMARY ACCOUNT CLASSIFICATIONS —Two methods arc 
atailable in developing distiibution cost classifications 

1 Primary classifications are laid out without legard for the functional 
divisions all primary classes involve all functions and are organ 
ized in one allmchisne list Functional bieakdown is prepared 

2 Piimary classifications are de\ eloped as subdivisions of functional 
classifications 

An illustration, of a classification by piimaiy accounts is given below 
It lepiesents the commercial expense olassification from the Uniform 
Accounting Manual for the Rubbei Manufactuiing Industij Note that 
this list contains all commercial expenses, i e , admmistiative as well as 
distiibution 


Commercial Expense Classification — Rubber Manufacturing Industry 
10 Salaiies, Wages, and Commissions (Employee Compensation) 

101 Salanes 

102 Wages 

103 Commissions and Additional Compensation 


11 Commissions — igents, Brol er 

111 Agents 

112 Brokers 

113 Dealers’ Waicbouse 


Dealers 


12 Traveling and Entertainment Expense 


13 Rent 

131 Space Rental 

132 Office Equipment Rental 


Id Maintenance and Repaiis 


151 Taxes on Real Estate 

152 Taxes on Peisonal Property 

1521 Fuiniture and Fixtures 

1522 Meichandise 

1523 Intangibles (Money and Credit) 
163 Taxes on Automobiles and Trucks 

154 Old Age Benefit Tax 

165 Unemployment Insuiance Tax 

150 Capital Stock Tax (Federal) 

157 State Franchise or Income Taxes 
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Commercial Expense Classification — Rubber Manufacturing Industry — 
{Cont d) 

16 Insuiance 

101 Insuiance on Real Estate 

1611 Riiildinf,s and Appuituiani.es 

1612 I’libln Liability 

1013 bleiatoi 

1014 Riot and Civil Commotion 

1015 Riessuie Vessel Explosion 

162 Insuianie on Peisonal Piopeity 

1021 I'uinituie and Fiituies 

1022 Moicliandise 

1023 Othei 

16211 Rcteitables 
16232 Use and Occupancy 
10233 Mai me 
16234 Wai PisL 

10235 Piessure Vessel Explosion 
16236 Ixiot and Civil Commotion 

163 Insuianco on 4utomobilea and Tiucks 

164 Employees Compensation Insurance 
105 Prunnim on fsuietv Bonds 

160 Life Insiii nice Executives 
107 Employee Gioup Insuiance 
168 Losses Not Coveied by Insurance 

17 Uepieciation 

171 llepieciatioii and Obsolescuno on Buildings and Appurtenances 

172 Oepieciiition of Fiiiiiituic luxtiucs and Eiiuipinent 

173 DepiccuUiou of Automobiles and li ticks 

18 Heat Liglit Power and Water (Poitions applicable to oommoicial 
Expense Department) 

181 Heat 

182 Light 

183 Power 

184 Water 

10 Expense Miteinls and Supplies 
191 Pad nig Supplies 

102 Shipping Supplies 

193 Stationuy and Office Supplies 

194 Gasoline and Oil 

195 Tires and Aceessoiies 
190 Bliscellaneous Supplies 

20 Samples 

21 Losses on Pniislied Goods 

211 Breakage 

212 Blcichandise Sold as Scrap 

213 Inventoiy Difterences 

22 Communications 

221 Telepliono 

222 Telegiaph 

223 Teletype 

23 Postage 

24 Fi eight Expiess and Parcel Post (Other than Finished Goods) 

26 Books and Periodicals 

26 Dues 

27 Donations 
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Commercial Expense Classification — Rubber Manufacturing Industry — 
(Cent d) 

28 Pioiisions for Pensions 

29 Piovisions for Bud Debts 

30 Advertising 

301 Advertising apace 



Outdooi Signs 
Electiic Signs 

302 Advertising Agency Service 

303 Alt Work Seivice (outside) 

304 Radio 

305 Display 

306 Motion Pictures 

307 Blectios 

31 Commercial Research Buieuu (outside) 

32 Cl edit and Collection Agencies 

33 Legal Service (outside) 

34 Patent Expense (outside) 

35 Trucking Service (outside) 

36 Auditing (outside) 

40 Directois’ Pecs and Expenses 

41 Conventions and Confeiences 

411 Customei Conventions 

412 Company Contereiices 

42 Company Publications 

43 Miscellaneous Unclassified 

The Unifoim Accounting Manual for the Electrical Manufacturing 
Industiy provides suggested classifications of what aie called “GeneiaJ 
Expenses ” These are defined as expenses “which lelate to the distribu- 
tion of the pioduct and the idmimstiation of the business as a whole ” 
The classification is as follows 

General Expenses — Electrical Manufacturing Industry 
Subgroup 51 — Saiakies 

611 Offices and Department Heads 

612 Selling Force 
M3 Engineers 

514 Outside Construction Employees 

515 Clerical Employees 
616 Warehouse Employees 

618 Supplemental j Compensation 

619 Other Employees 

5191 Advertising Employees 
6192 Legal Emplojees 
6199 Other Employees 

Subgroup 52— COMMISSIOHB 
521 Commissions — Selling Force 
622 Commissions — Agents 
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General Expenses — Electrical Manufacturing Industry — (Co/if 
Subgroup 53 — Officb, E\peJiSE 
531 Rent Light Heat and Poiiei 
5J2 Office Equipment Mterutiona and Repairs 

633 lelephone and Iclegraph 

634 Postage 

635 Office Supplies 


Subgioup 54 — Traveling and Entertvinment 
Subgroup 65 — Publicity Exilnses 


Space Advertising 
Other Pubhcitj 


Subgioup 56 — Fixed Charges 
561 Coiporate Tuxes (except Fedeiul Income Tax) 
502 Other Taxes 
683 Insurance 
504 Depreciation 
565 Pensions 


<i) 


Subgroup 67— Warehouse Expenses 
571 Warehouse Cartage 

672 W areliousc Packrng and Shipping Supplies 

Subgroup 69— OriiCR Olneral Exienses 

601 Retainers 

592 Legal Fees (except Retainers) 

593 Unabsorbed liiinsportitiou 
694 Concessions to Customers 
595 Commercial Policy Changes 
696 Accruals for Possible Losses 

698 Expense Liquidated 

699 Miscellaneous General Expenses 

Both, illustrative classifications above include administrative and dis 
tribution expenses, but this does not mean that these are combined for 
accounting and report purposes Because many pnmaiy accounts found 
m the admimstratn e division also exist in the distribution division a 
single list of primary accounts has been developed to cover both divi- 
sions By use of code numbers, the major expense division can be indi- 
cated lliiia under the method of coding used m the lubber industry, 
account 86 101 is used to record the s ilaries of the sales function and 
account 86101 the salaiies of the admmistiative function 


FUNCTIONAL CLASSIFICATION OF DISTRIBUTION 
COSTS — Somewhat comparable to depirtmental olassificrtionb used m 
connection with production costs is the functional basis foi classifying 
distiibution costs In a study of distiibution costs conducted by the 
Association of National Advertisers Inc in 1933 with the coopeiation of 
the National Association of Cost Accountants, costs vveio collected for 
eight functional groups, of which seven were specific and one a miscel- 
laneous group called ' All Other Distiibution Costs ” Heckert ( Analysis 
and Control of Distribution Coats) has followed the same classifications 
and has offered an explanation of what each function covers Heckert’s 
functional grouping is as follows 
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1 Diiect selhnt, eipense all direct expense of salesmen sales offices 
sales supervision and service connected thereivitK 

2 4d\eitiain(, luid sales promotion expense ill adveitieing sales pro 
motion publicitv educational and market development activity 
and expense incident thereto 

3 Tianspoitatioii expense all transportation charges on outbound 
goods returned sales and local deliveries maintenance and opera 
tioii ot outward transpoi tation facilities and the distribution share 
of traffic sell ice expense 

4 Warehoiiaiiig and handling expense the total expense of iiarehoua 
mg storing and handling finished goods bejoud the point of pro 
diiction 

5 Credit and collection expense all expenses of maintaining a credit 
and collection dipaitment expense of accounts receivable records 
collection expense and loss tiom bad debts 

6 Fniancnl expense the cost ot cairymg accounts leccivables and hn 
ished inventories cost of fixed and -noiking capital foi distribution 
actn ities and cash discounts allowed on sales 

7 Geneial distnbution expense the expense of distribution account 
ing and mullet research the distribution sbaie of geneial admims 
tiative expense and all other expenses related to distribution artivi 
ties not included above 

In oontiast the Unifoim Accounting Manual for the Eubbei Manu- 
facturing Incliistiy lecognizes only two mam selling functions namely 
sales promotion and selling Following subdivisions aie suggested 

851 ADVERnSINO 

8011 Speclho Product Advertising 

8512 Special Ciistomei Adveitising 

8513 Institutional 4.dv ei tising 

8514 Advertising Admmisti ation and Opeiatin^ Department 

8515 bales Piomotion Department 
8ol7 kit Dcpaitment 

&ELII^G Departmcms 

Account ofoups for the Selling Departments should be piovided under 
the functional gioup according to each companj s oiganization The fol 
lowing list IB suggested and coveis the departmentalization necessarj to 
cover the oidinaiy companj having branch organizations 

852 Sali-h DcrARTvrPNTS 

8521 Vice President or General llanagei a Department 

8522 Distiict Siles Managers Department 

8523 Blanch bales Manager’s Department 

8524 bales Solicitation Department 

8525 Sales Opeiuting Department — Home Office District orBianch* 

Branch Vuditing and Operating kdmmistrativ e Department 
Branch Operating Manage! s Depaitmeut 
MtichandiBe Distribution Depaitmeut (allocation of stock 
to w alehouses) 

Sales Emplojmeut and Peisonnel Department 

bulesinen’s Tiaining Department 

bales Reseaich Department 

bales Engineeinig 

Flic Adjustment Department 

Older Entry Department 

* These^^subdepartments wiU appear in either ^the home office the district or the 
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Ciedit Department 
Billing Dcpirtment 
Accoiints Rotemble Depnitmcnt 
Wniehouaing Depat tmcnt — I'lnished Goods 
Shipping Department 
8526 PioMEion foi Bid Debts 

Wheie both primary and functional ch sihc itions hate been detel 
oped it 53 possible to classify each item of cost ns incuncd ttilh uspect 
to each cl issific ition, piotided it is a diiect cost of one of the functions 
If it IS a joint cost, le , benefits moie than one function and it is not 
possible to apply it diiectl> proration becomes neoessiry 
Combined Classifications — Primary classifications miy also be in the 
form of subdnisions of functional ditisions This tvpe of classification 
IS illustrated by the chart of accounts contained m the “Manual of bell 
ing and Distiibutions Costs,” developed by the Institute of Carpet 
Manufaotuieis of America, Inc from which the following is taken 
Chart of Accounts 
Selling and Distribution 

(Segregated bi New 1:011 Office and Dist icta, and bj 
Wholcsaleis and Retailers if desired) 

Sellino Expense 
Biiiiich Sales Maiiageis’ Salaries 
Ofhco Salaries 

Salesmens Salancs ami Commissions 
Jobbcis Compensation 

Ti ivtling Expense (Segregation of cai expense inihoid itc if iiec 
essarc ) 

Entcitamment Expense (Executnes and Salesmen) 

Office Expenses 
Rent and Light 

Office Supplies and Expense (including telephone telegraph postage) 
Tiaining Salesmen 
Advertisino and Sales Promotion 
Advertising 

Consumers Magazines 

Tiade Publications 
Coloi Plates and Catalogs 
Display Mateiml and Dealer Helps 

Samples and Sample Losses 

Advertising Depaitment Salaiies 

Advertising Depirtraeiit Expenses 

Agoiicv Commissions 

Agency Expenses 

Display anil Educational Salaries 

Display and Educational Expenses (Traveling, etc ) 

Distribution Expenses 
Mill Warehouse Expense 
Salaries and Wages 
Building Occupancy Expense 
Real Estate Taxes 
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Chart of Accounts — (Oont d) 

Insurance (Includmg compensation) 

Repairs and Maintenance 
Buildint, Dcpieciation 
Sundi-v Expenses 
Shipping iiid Repacking Expense 
Damage and Depicciation of fetocl s 
Transpoitation 
Trucking 

Freight and Express to Blanch Warehouses 
I'l eight and Express to Cnstomeis 
Freight and Express between Blanch Warehouses 
Briuch Warehouse Expenses (Segregated bj districts) 
fealaries and Wages 
Rent and Light 
Shipping and Packing Expense 
Miscellaneous Expense 

ADMINI9TK4TION EXPENSES (Chargeable to selling and distribution) 
Executive Salaries 

Office Salaiies (Older Department Warehouse Inventories, Sales Cor- 
respondence etc ) 

Adjustment and Concessions 

Travehug Expenses 

Office Supplies iiid Expenses 

Building Occupancy Expenses 

Office luirnituie Depreciation 

Dues and Contributions Relating to Sales 

CLASSIFICATION BY MANNER OF APPLICATION — 

Analysis and olasxification of costs bv manner of application i e bv 
teuitoiies product lines method of distiibution classes of oustoraeiis 
etc is not a contmuous piocess and is made after the dita have been 
accumulated lathei than in connection with their accumulation Hence 
theic IS the necessity foi pioperly labeling oiigmal data as an aid to 
later analjsis and classification 

In geneial there are two methods used m making analyses by mannei 
of application 

1 Unit Functional Analvsis 

2 Piimaiy Account Analysis 

Unit Functional Analysis— The steps m unit functional analysis are 
described by Rossiter (N AC A Bulletin vol 22) as follows 


2 

3 

i 

5 

6 


Determine 
rnethod of 


i how the costs aie to be aecumufated bv teriitories 
sale pioducts, customers all four oi any combination of 

,11 distnbution costs by functions collect sepaiately the 


costs of the functions of marketing 

Determine the functional factors ot variahilitv the units of activity 


with which the amounts ot the several functions coats vary 


Develop a unit cost for each of the functional factors of variability 
Detpimine the number of functional units reqmied to serve the par 


ticular factor of distnbution (territoiy product method of sale 
or customer) to he costed 

Determine the cost ot distribution for each factor by applying the 
infoimation gamed through the preceding steps 
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Note that undei this method all costs are fiist allocated oi charged to 
specific functions and that a unit rate is developed for each function m 
terms of that function’s factor of variability that is its costing unit In 
the case of w areliousing the fictor of vaiiability (Fig 4) is weight and 
this same factor is used in developing a waiehousing cost per liundied 
weight foi use m vaiious types of analjsis such as by tuiitoiies piod- 
nets or customci classes On the other hand traveling expenses aie 
applied to teintoiies on a per mile basis and to pioducts and ciistomeis 
on a per call basis Under this piocedure, classification of costs by 
functions is of pumaij impoitance, and the pioblem of distinguishing 
between diiect and mdiiect costs is one of determining whether costs 
are diiect with lespert to the function oi aip indirect and need to be 
pioiated over the vaiioiis functions Once total functional costs are 
determined, then application to territories, products, oi customei classes 
IS on a unit functional cost basis using the functional factoi of v ai labil- 
ity nhioh appeai-s most appiopnate 

The following illustration emphasizes functional cost analysis as a 
contiol device (Heekcrt Analysis and Control of Distiibution Costs) 

Assume for example that a certain concern has had the following 
monthlj expeneiice relative to certain distribution functions 


I Past Expebidnce 


Functional Operation 

1 Salesmen s ealls on prospects 

2 Appiovmg credit 

3 Assembling stock for orders 

4 Propaimg monthly statements 


ru^ctional 
Saleiinan s oiH 

Item assembled 
Customer account 



Assume next that standard unit costs are established foi the above funo 
tional activities and that a sales progiam is developed foi a subsequent 
month as follows 


II Standabd Costs and Budget 

Budgeted 

Number of Sto 

Functional I 

al Operation Units C 


2 Approving credit 

3 Assembling stock for ordeis 

4 Preparing monthly statemeni 


Total 

Budget 



Assume further that the actual results for the month m question are as 
follows 


III Actual Rbsults 


Functional Operation 

1 Salesmen s calls on prospects 

2 Approving credit 

3 Assembling stock for orders 

4 Preparing monthly statements 


$49 

3 


568 

437 
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A?“\ 

Cost Differenco 

S40 aifl ($700) 


(01 )b 
150 <= 
(22)< i 


($1 210)= 
56 ‘ 
$ 190 a 


Calculations 


« 05 000 — 90 000 = 5 000 units 5 000 \ $ 03 = $150 
o 5 250 — 5 025 = 225 units 225 X $ 007 = O’O 
® 4 20 — $4 10 = $ 10 12 100 y $ 10 = $1 210 
f$10 — $09 = $01 S575 X$01 = $5a 
E $ 032 — $ 03 = $ 002 95 000 X $ 002 = $190 
l> $ 007 — $ 007 = 0 5 020 X 0 = 0 


The following analjEie of icsiilts ii 


V possible 


Analasis op Eesults 

Salesmens Calls — It was planned to male 12 000 calls on oustomeis 
actually 12 100 calls weie made This iiumbei ot calls sliould have cost 
3)60 820 (12 100 X $4 20) actually the cost v is $49 010 hence theie avas 
an eliiciency saving in this actii ity ot $1 210 

Approving Credit — It was evpected that 6 250 ciedit approvals would be 
neeessaiy actuallv oiilj 5 575 weie made This numbei should have cost 
$502 (6 575 X $09) actually the cost was $568, hence this depaitment 
caused an efficiency loss of $66 

Assembling Stock for Orders — It was expected that 90 000 items of stock 
would be assembled actually 95 000 items weie assembled This number 
should have cost $2 850 (95,000 X $03), actually the cost was $3,040, 
hence, there was an efficiency loss of $190 

Preparing Monthly Statements — It was expected that 5 250 monthly 
statement!, would be prepared and mailed actually only 5 025 vvcie sent 
This number should have cost $487 (5 025 X $097) which was also the 
actual cost hence the peiformance of this operation was exactly at stand 
ard vv ith a unit cost of $ 097 

It should be noted that a compaiison ot the budget and actual costs in 
themselves does not give a tiue picture ot the lesults Hie cost ot sales 
mens calls for example is $790 less than budgeted but the actual saving 
effected in this activity is $1210 In the approval of credit there is a 
reduotion ot $6 fiom the budget but actually there has been an cliicieney 
loss of $56 

Steps in Primary Account Analysis —Steps in what is called "primary 
account analysis” aie summaiived by Heckeit (The Analysis and Con- 
trol of Distubution Costs) as follows 

1 Determine whieh analyses should be made 

2 Classify the costs as to those which are direc t and indirect in rela 
tion to each analysis used 
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3 Select suitable bases of allocation to be applied to the indirect coat 

i Applj the bases selected 

5 Pitpare the final analjsts and their inteipietatioii for executiie use 
Undei this method functional classification may be ignoied or it may- 
be used as a basis foi giouping costs In such a case, application to 
teiiitories, products, classes, of customeis etc , is not made by use oi a 
single rate for each function, but by application of individual items of 
costs as collected in primary expense accounts 
In using this method, classification of costs as direct oi indirect has 
refeience to the teiiitoiy, product, or customer classes lathei than to 
the function It is customary when using this method to divide expenses 
into thiee groups 

1 Direct Costa those costs which can be associated speeifioally with 
individual teriitories products or classes of customers 

2 feemi Direct Costs those costs which cannot be applied directly but 
for which some dependable basis for measurement and allocation is 
aiaiJable Thus cost of trucking might be distributed on a per mile 
basis or publication adaertising on a circulation basis 

3 Indirect Costs those items of cost for which there is no logical or 
measurable basis for application to teintones products, customer 
classes etc Institutional advertising and general executive salaries 
fall m this division 


Symbols and Codes 

NEED FOR SYMBOLS — Symbols are the shoithand of classifica- 
tion By use of symbols and codes relationships may be indicated m 
an ordeilj way and lengthy descriptions reduced to simple form 
Today in industry it is usual to deaelop sets of symbols, called codes 
for a variety of data subject to classification Cost accountants need 
to be familiar with many codes m order to classify properly 

1 Material, parts and finished 4 Jobs and departments 

goods 6 Tools 

2 Labor operations 6 Fixed property 

8 Expenses 

It IS obMous that the great mass of data which passes thiough an 
industrial cost department can be handled more expeditiously and 
usually with less chance for error if systems of symbols in the form of 
codes haie been developed for each classification of major importance 

Heckert (Accounting Systems) states the general purposes of a symbol 
system to be the following 

1 To locate accounts quickly 

2 To gue definiteness to the accounting plan 

3 To reduce the eleiical work involved in making entries on material 
requisitions time tickets production oiders expense orders etc 

4 To aid in classifying transactions 

5 To aid the memoiy 

6 To facilitate mechanical sorting and tabulating 

Thompson (Accounting Systems Their Design and Installation) sug 
gests that accounts be coded because they constitute aids m 
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Aiianging account chait 
C) ihMtiiiig tiansactions 

I ocnting accounts in lcdi,ei 
Jilcchanical tabulation and 




In idclition Hnkcit <5Ugt,ests tint to sene its puipoi, 
system should possess follonnig chaiactciistics 

1 It should be 1 siinplc eftnent hjstem 

2 It should be easi to reniembci 

3 It should be suthcieiitli flevddc to accoimiiod ite itscU 
1,1 owth and change in the husiiieBS 

4 It should lend itselt to dehiute inteipietation 


symbol 

noimiil 


TYPES OF CODES — The method of symbolunio mii be thiough 


1 Nnmbcimg systeni 

2 Deciniiil bjatem 

o klncniomc system 


I Illations of these systems up of pounc possible, paihcuhily 
thiough a combination of letteis and numheis 


NUMERICAL CODES — llic simplest type of code is Ih it obt lined 
by assigning to items to bo coded numbois fiom 1 up Actually time 
aic thice kinds ot numencal code' 


1 Sciiiieiice codes 

2 Block codes 

J Gioup clussifipation 


Sequence Codes — These me useful only nhou tlioie is no need for 
subdivision by gioiips Items to be coded should be an uigecl m some 
logical oidei befoie numbeis aie assigned Since numbeis aie assigned m 
sequence additions can bo made only al the end of the cl is ification by 
adding addition il numbcis In accounting, scepience codes iic commoulj 
used in connection with job lequisitions and othci pipeis which aie 
numbeiod in sequential oidei accoidmg to elite of issinuce 

To pioiide foi gioupmg of data, block codes aie oltcn used Thus 
numbeis fiom 0 to 9 mi^ht be set aside foi asset accounts, 10 to 19 foi 
liability accounts etc Limited expansion is pio\ idcd imdei this method 
by reseiving cei tarn numbeis fm futuie use Note that imclei the block 
code method the niunbei used signihes the group to ivlnch item 
belongs us well as the specific item Thus, niimbei 11 might signify 
that the account was a liability account and also that it was a siionhc 
account Notes Payable Noimallj, time is no piovision foi subdiMsion 
in a block code 

Example of Block Code —The cbait oi accounts contunocl m the 
"Cost Manual and Accounting Contiol foi IVoven Undeiweai” issued 
by the Undeiwcai Institute illustiates how a block code cm bo applied 
to a complete set of cost accounts A study of tlic account numbers m 
this ehait indicates the pioiision which has been made foi expansion, 
and the way m which ciaeh numbci indicates the mijoi thss as well as 
the individual account '“The complete chait applies also to the financial 
accounts 



Sec -il 


S’iMBOLS AND CODES 


153 


Chart of Manufacturing Costs and Commercial Expenses 

Account 

Raw Materivl Accounis 
Fabiics Cloth Piece Goods 


Pm Ticl etb and Labels 
Sundrj Othei Mateiidls 

Box Dopaitnieut Mateiials 

(Moie detailed accounts mar be proruled aud separate accounts 
mav be piotided foi each mill) 

Direct or Peoductive Labor Accounts 
Lajmg Up and Cutting 
1' mishing — Sew mg Buttonholing etc 
Inspection oi Examining 
Picssiug 
Boxing 

(Sepaiatc accounts mav bo kept slion in„ more acemate classih 
cations and accounts recording piece aud day laboi separateh 
may be piovided also, separate accounts for each mill may be 
provided ) 

Indibi ct or Nonproductive Labor Accounts 
Supeiintondeiicc or Supervision , 

LaviUo Up and ( nttmg 

1' mishing — Pen iiv Buttonholing etc 

Inspection oi Examiimig 

Pressing 

Boxing 

Mill Ofiice 

Qeiioial Nonpiodiictivc Salaiics and W igca 

(Separate iccouiits mav be 1 cpt sbovviUo more detailed classih 
catious lot each mill ) 


Macliineiv Rentals oi Rojalties 
Geucial Mill Expenses 
Trucl mg or Automobile Expenses 
F: eight and Cartage In (When not included uith c 
mateiials or supplies) 
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hart of Manufacturing Costs and Commercial Expenses — [Cont 
Account 

tiiptiation on Mill Biiildiiibs and Mdchineiv and Equipment 
Spoilage 


Waste 01 
Uabsitn 


iB loi each mill oi toi 


ach dip 


mil ) 


RbLUNQ ExPEIitE \ccotiisis 
Sakamen s bilnucs 
Saleaincn s CommisaiouB 
Saleamen B liuehug ExpeiiHi 
Sales Office Siiluies 
Blanch Office Salniies 
Bntertaiiiiiig Expenses 
Bnnch Office Expenses 
Samples 
Vd\ ei tiBing 

ielephone and Teleginph 
Punting and Siatioueij 

Rent Light and He it 
Depieciation on Salts Depaitiiicut Equipment and Automobiles 
Whipping Bepai tineiit Wages 
Shipping Depiitmeiit Supplies 
Stocl 1 oom W iges 
btocl 1 oom Supplies 
Dues iiiid Subset iptions 
Rpp Ills — Office Equipment 
Insuianee 

Collection Expenses 
Bid Debts 

Sunchy Othei Selling Expenses 

(Moie detailed selling expense lueounts inaj be pitnuUd iiid 
sepal ate detailed accounts may be kept £oi each siles bianeh 
01 sales teiiitory ) 


ADItINISTRATTVE EXPENSE ACtOUNlS 
Executive Salaiies 
Office Salaries 
Tinieling Expenses 
Leg il and Piofession il Seivices 
ielephone and Teltgiaph 
Punting and Stiitioiieij 
Postago 

Iveiit, Light Heat 
Dues and Snbsciiptions 
Donations 
Insuianee 
Intel est Paul 

Depieciation on Office Equipment, etc 

llepiurs— Office Equipment 

Taxes 

Experimental ami Development Expenses 
liisoellaneouB Administi ative Expenses 

(More detailed administrative expense accounts mav be 1 opt 
and sepal ate accounts may be piovided for each administi ativ o 
branch ) 
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Group Classification — Piobably the method of coding most com- 
monly used m aecoimtmg is that piovidmg tor gioup classifications by 
haling majoi and mmoi cl issifat ations icpiesented by succeeding digits 
of a niimbei This plan aliens foi indefinite subdiiision The fiist digit 
in a code numbei lepiesents the major classification, the second digit 
the secondary classification, and subsequent mimbeis finei subdivisions 
Noimally it is host to decide in adiince the degiec of subdivision de 
sired and expires all code numbeis by the same number of digits Thus 
a code such as 

1000 — Assets 

1100 — Cuiient assets 

1 110— C ash 

1111— Petty Cash 

requires foui digits If other paits ot the code reqiiiie liiither subdivi- 
sion, it IS desiiable to add anothei digit to above niimbere m order 
that all code numbers may have the same number of digits and the 
position of each digit fiom either left or right may hive same signifi- 
cance The system of coding used m the Unifoiin Cost Manual for the 
Electiioal Manufactmmg Industry (page 143) shows how gioup classi- 
fication can be used in connection witli classifii ation of expense accounts 

DECIMAL CODES — This type is paitieulaily useful vyhoie it is 
desiied to combine two fanlv extensive classifications, as foi example 
depaitments and expense accounts oi a fimctioml and a pnmary classi- 
fication ot expenses Coding at the left of decimal point is the same as 
foi a regulai gioup chssifioation Figuies to the light ol the decimal 
piovide foi fuithei subdivisions oi foi chssihcation on another b ise 

An inteiesting application of deeimil classification is found in the Uni- 
foim Accounting Manual foi the Rubbei Manufactuimg Industry 
Mijoi account classifications aie assigned numbeis from 1 to 9 as 
follows 

1 Cash !^rlll^,etahle Secmitics and Beceivables 

2 Meichaudisc Mateiials and Goods in Pioeess 

3 Pioperties Plants and Securities 

4 Piopaid Deterred and Miscellaneous Assets 

I Goodwill Patents and Trade Marks 

6 Current Liabilities 

7 Fixed Liabilities Capital Stock and Surplus 

b Income and Expense on Sales 

0 Other Income and Expense 

Each of these major classifications is further subdiv ided Thus “In- 
come and Expense on Salts” is subdivided as follows 

81 Sales 

811 Sales (Own Products) 

2 S lies (Outside Products) 

3 Returned Goods 

82 Deductions from Sales 

83 Cost of Salts 

831 Cost of Sales (Own Pioduets) 

2 Cost of Sales (Outside Products) 

3 Cost Variances 

84 Llniised Code Numbeis 

86 Selling Expense 

86 Administrative Expense j 
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Chart of Indirect 


SUDACCOUNIB 

10 Supervision 


I f 221 Inspectoi 
‘ i” Clerks 
223 Tmio Clt 


luid Sneeping 
id GressiiiE 


’01 Time Allowed 
262 Idle Time 
203 Operation Instri: 


f 311 Gns Consiinied 
J 312 I uel Oil Consuiiif 
1 313 Coal Consumed 
i.3H Steam and Air 


0 Other Operating Sup 


n included m direct costs 


1 324 Chemical other than Acid 
325 Lead Connectors (foiniing) 
326 Hydrogen Ovygen \cotyIene 
327 Pasting Paper 
328 Miscellaneous Shop Supplies 
320 riectrio Power * 

330 Water* 


Fiq 5 Chait of 
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Manufacturing Expense 
CoNDBNaED Accounts t 

f 420 Uni 


FuHTHEB SOTDITlBTONa 
Transpor f 421 Unnesignable Transportatioa 
Dfmurraget 422 Demuirage 


430 Other Operating Ex J 


440 Shop Losses 


14 Telephone and Telegraph 
IIS Rearranging Eumpment 
16 Miscellaneous Expenses 

, 11 Defective Workmanship 

442 Defective Purchased Material! 
■j 443 Other ' . . ~ . 


f 611 Buildings and Structui es 
J 612 Pences Gates and Orou 
1 313 Piping and tV irmg— Outi 
^614 Piping and Wiring— Inaii 

(" 621 Forming Tanks 


•< 626 Punch Presses 


id Pasting <Mathme) 


628 Melting Furnaces 


•e and Fixtures { FfS’tS^IJipl.anrea 

'661 Roads Dmoways and 1 

562 Railway Tracks 
rtation System-f 553 Rolling Stock 
664 Automobiles 

553 Gasoline Trucks and Tractc 
656 Industrial Trucks 


f 611 Depi 
-i 612 Taxt 
^613 Rent 


!0 Other Fixed Charges 


ication Allowance 


Accounts 
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In general, the code presented m this manual utilizes only two digits 
bcfoie the decimal point, finer classification being indicated by decimals 
But in the ease of expense classifications where both primary and func- 
tion il classificitions aie desiicd digits aftci the decimal aie leseived to 
indicate piimaiy classification but a thiee , foul-, or five digit figure 
may be u&ed to indicate raijor classification, subclassifieation function 
subfunction and division of the subfunction Thus figure 86 is assigned 
to Admmistiation, 867 to the Comptrollei’s Division 8675 to the gentia! 
accounting division of Comptiollei’s Division, and 86752 to accounts 
payable depaitment in the geneial accounting division Code numbers 
following the decimal point nie then used to indicate primary eicpense 
accounts Thus code 86752 101 would serve to designate salaries m 
accounts payable department, and code 86752 193 stationery and office 
supplies for that department 

FLEXIBLE CODES — Many indiistnes contain both large and 
small companies, and trade association groups sponsonng uniform ac- 
counting methods have had to consider the needs of plants of various 
sizes In some cases, separate amounting manuals have been developed 
for smaller plants m addition to moie extensive manuals foi large and 
medium-sized plants In othei cases, needo of plants of vaiious sizes 
have been recognized by developing a chart of accounts which might 
be expanded or contracted to meet the needs of the specific company 
The way in which this is done and a code developed is illustrated by the 
chart of indirect manufacturing expense (Figs 5 and 6) from the “Re- 
port on Uniform Aocountmg Procedure” issued by the National Batteiy 
Manufacturers' Association 

LETTER CODES — ^In addition to numerical codes letters may be 
used to provide code designations Letteis may be used alone or in 
combination with figures They mav be assigned m alphabetical older 
or according to the sound of the name of the individual item being 
classified Symbols of this latter type are called mnemonic symbols, 
because they are designed to assist the memory Thus in a classification 
of accounts, the letter “A” might be assigned to Assets “L" to Liabil 
itiea, “X" to Expenses, etc A second letter may be used to indicate 
subsidiary classification for example, “A.C” might indicate Curient 
Assets and “AF” Fixed Assets Mnemonic symbols arc used more com- 
mon!} by engmeeis than accountants, and are quite often found m use 
in classifying materials Fig 7 from a chapter on ‘ Classification and 
Symbolization” b} Cooke (Scientific Management in American Indus- 
try) illustrates the way m which mnenomic symbols may be applied in 
classifying matenals 

Use of letter symbols in conjunction with figures to provide a code of 
accounts is illustrated by Bennett (N AC A Bulletin, vol 19) In this 
chart of accounts (Fig 8) for a furniture manufacturer, the letters from 
“A” to "M ’ aie used to represent mam classifications, while numbers 
are added to indicate specific accounts Thus account B 12 is 'W ork m 
Process Burden Note that the lettei in all cases has special significance 
but there is no relationship between accounts with the same num- 
ber, since in the latter case they represent accounts appealing on the 
same line m the chart but falling into different classifications 
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1— CLAaaiFiED Stores 


Special cln'iaifietl Etorea for Tnylor 
System apparatus 

[ Spmnl plassiiied stores for molding 
Specml classified stores— miscellane 

Special clasBified stores foi pattern 
fitting and repair woik 
, Special classified stores foi milling 


d products made cliicflv 


SVN 
S VP ' 
&VR 


IlG 7 Miiomouic StoiGS Classihcatiuii 

A similai pim of classification is illustiatod vilh at counts selected 
from llie Moiton bait Co In this company, depaitinontal classifications 
-e first established as follows 


1 lioilei Eoom 

2 Vaciaun Pans 

3 Giaiiieia 

Pump House and Engine 




8 Coopei bhop 

9 Oeneial 

10 Pad mg ami Loading 

11 Machine and Ciupcntci Shop 

12 Woil s Office ind Laboiatoiy 

13 Block Salt Lcpaitinent 

14 Smoke Salt 


3 then selected and letteis applied to each 


I ani s and Settlers 
« Wells 

7 Dauj Mill 

Expense classifications 
expense account 

A Opciating Laboi G Waiehoiising 

B buppheB H Tiacl s and Lot! s 

C Bepaii Labor I Sewcis 

I) Kepau Mateiial J laid 

F Iniel Iv Lkttiic Wiiing 

1' Uidoadiin, and Handling L luc Piotection 

I'ucl 

The expense actounts are used m conjunction with dopaitmontil 
counts by use of number and lette^ cl issihcations Iccount 2-A 
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CHARTS OF ACCOUNTS —■« hore a complete system is mam- 
t lined it la essential that an index or lecoid of accounts be ki pi foi use 
ol licraons employed The teim ‘chart of icoounts” has been applied 
to listing of accounts used with account numbers or aymbols, separnicly 
or combined and with oi without explanatory mstiuctions 

How Prepared — Picpiiation of a ohirt of accounts requires i thoi- 
ough knowledge of the busincbS A chart of accounts mchidos aicounts 
related to the balance sheet and also accounts i elated to the proht and 
loss statement Hence, a good starting point m its piepiralion is to 
construct pio-formi copies of the balance sheet and piofit and loss 
statement m the foim desiied bv management These statements mav 
then sen e as the starting point foi the account classific ition in the ohait 
of iccounts In setting up the chart, accounts are ai ringed in the order 
in which they oci ur on the statements 

Most balance sheets and piofit and lo's statements represent con- 
densations of numerous accounts kept in the \arious ledgers but ex- 
pressed m summaiy foim on the statements Thus theie maj be many 
cash accounts including many petty cash funds, winch however, appe ir 
on the balance sheet simply ns ' Cash on Hand and m Banks ” In addi- 
tion the formal closing of the books lequires the use of summary or 
group accounts, which m turn are closed out into othci iccounts It is 
necessary therefore to ha\e an intimate knowledge of the method of 
closing and the accounts lequiicd m the closing process so that those 
accounts which do not appear in the statements aie nevertheless pro 
vided foi in the chart of accounts 

Cost Classifications for Government Contracts 

TOTAL COST UNDER GOVERNMENT CONTRACTS— At 

present, the United States goeernment generally follows the principle 
of obtaining needed supplies and equipment through the use of nego- 
tiated contracts or on the basis of some modification of cost plus. This 
at once raises question of what costs aie allowable in connection with 
cost determination iindei such contracts The matter is covered in Sec- 
tion 26 9 of Treasury Decision 5000 There cost is defined as follows 

The^eost of performing a pui titular contract or aubcontiact shall be the 

1 The direct costs including therein expenditures foi matei mis direct 
labor ami direct expenses inciiiied by the contraotiiig parti in per 
forming the conti ict or subcontract 

2 The piopci piopoition of any indirect costs (ineluding therein a 
reasonable propoition of m inagement expenses) incident to and 
necessaiy for the performance of the conti act or subcontract 

Such cost IS made up of the following dements 

1 Manufacturing cost 

2 Misocllaneoua direct expenses 

3 General expenses which are the sum of indirect engineering ex 
penses usually termed ‘engineeiing overhead" and expenses of dis 
tribution servicing and administiation 

i Guarantee expenses 

Items of cost that enter into government contracts are classified by 
Healy (N A C A Bulletin, vol 24) in logical outline as follows 
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Elements of Cost under Treasury Decision 5000 

A Manufaotubinq Cost 

Duett nuiteiiala 

Duett pioduttue labor 

Duett enbinttriug labor 

Mistell ineoua diiect tactoiy charges 

Iiidiiett tuttoiy expeiiats 

Mateiial and supplies 
Service expenses 
Fixed charges and obsolescence 
Miscellaneous indirect lactorj expenses 
Other Manufacturing Cost 
Roj alty payments 

Amortization ot coat of designs and patents 
Anioitization of experimental and development costs 
Other items of manufacturing costs not piopeily chargeable as 
factory costs 

B Miscellaneous Direct Expenses 

Cost of Installation and Construction 
M iterials 

Expenses 

Sundiy Dueot Expenses 
Pieiniums on peifoimance or othei bonds 
St ite sales taxes imposed on contracting party 
Freight on outgoing shipments 
Fees for vv iiid tunnel and model basin tests 
Dcmonstiation and test expenses 
Crvsh insuianee premiums 
Tiaveling expenses (subject to limitations) 

Other piopeily chargeable items not constituting guaiantee expenses 
or manufacturing costs 
C General Expenses 

Indirect Engineering Expenses 

Material 

Miscellaneous expenses 

Expenses of Distiibution Servicing and idministration 
Compensation foi peisonal services ot employees 
Bidding and general selling expenses 
Geiieial servicing expenses 
Other expenses 
D Guarantee Expenses 

Costs ineuired aftei deliveiy or installation of the article mnnutac 
tured or constructed which are incident to correction of defects or 
deficiencies 

The government does not insist on the above classification in con- 
tractor’s accounts so long as the system furnishes information called 
for (See list oi unallowable items on following pages ) 

DIRECT MATERIAL AND LABOR —Materials used and labor 
actually emplojed in connection with government contracts are properly 
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ch ir^cd aa costs of such coutiacts Material costs include handling 
til Hots Laboi costs include compon-'ation insuiance and social security 
taxes 

DIRECT ENGINEERING LABOR AND SHOP ENGINEER 
ING EXPENSE — Engineeiing laboi coxeis compensation ul piofts 
sional cngmeeis and otliei techuicians (including leisonable adiisoiy 
fees), and ol diallsmen piopcily chaigeable diiectly to the cost ot the 
conti ict oi subcontiict Engineeiing labor is a put of shop cngineeimg 
expenssj XV Inch in adilition includes expenses in the natuie ot oveihcad of 
the engineeiing deputnients toi supeivioion, cleiicil aid stationoij and 
diaftmg supplies, fixed chaigcs and maintenance of engineeiing equip- 
ment etc The woik coveis piepaiation of designs bluepnnls and 
specifications also study and impiovement of shop methods and piote 
duics Such vvoik must be immediately lolited to ciuicnt pioduction 
ns distinguished fiom leseaich and development costs which aic iisuilly 
put of the plant oveihead or aic deteiied 

MISCELLANEOUS DIRECT FACTORY CHARGES— 4. spe- 
cial goveinment bulletin entitled ‘Explanation of Pimciplcs foi Dotci- 
mmation of Costs undei Goveinment Contiacts” lists iindei this hoad- 


1 Mnmifnctiiimg lovaltics oi liceiibc fees 

2 Amoiti/iition ot iiiiti il cost of dies patterns and special tools on 
the basis of iisetiil litc 

These aie identifiable with specific opeintions oi pioilucts 
Undei this heading too cornea iinoitiyation of the costs of rearrange- 
ment of plant lacilities wheie such losts aie inclined in connection with 
pioduction nndci goveinment contiacts Howevei, oidinaiy leuiinge- 
ment of facilities not directly attnbiitable *'0 pioduction undei govein- 
ment contiacts should be tieatod as manufactuiing oveiheid 
Other direct charges aie lislcd in a latei section of TD 6000 as 
follows 

1 Cost of installation and eonstiuction 

2 feundrv dnect chaigcs as listed in the outline shown earhei 
Installation and construction costs include materials, laboi and ex- 
pense nocossaiily inclined in the election of contiact facilities Accord- 
ing to the special goveinment bulletin leferied to above, 

when the teims of the contiact require that the conti actor install elect 
ttst Ol otheiwisL constiiivt oi assemble the pioduct or iniiteiial maniitac 
tilled the cost of inntnmls laboi and expense ioi such installation and 
of geiicinl scivicing foi oidniaiv idjiistini nts oi ininoi defects aftei the do 
livoiv of the paodnet but nec essay foi the completion of the contiact is a 
propel cliuige to the cost ot tulfallmg the conti ict 
As to delivery expenses the samo soiiice stites 

Wlien oiitwnicl height and ti aiispoi tation aie uiciured nndei a contract 
for dehverv of the products nianufiictuied the actual amounts of such 
chaiges paid oi inclined aie piopci costs theicof 

Wlien deliveiy is effected thiough the contractor’s own shipping faoili 
ties a piopei and equitable propoition thereof including a loasonable 
share of plant shipping department facilities the expense of which is not 
included in indirect shop costs may be treated as a cost under the contiact 
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The conti actor should keep detailed records of any item of cost of the 
tliaiaeter hete indicated sufiicient to disclose clearlj that the costs relate 
specihcally to the eontiact and that no pait theieof is inopeilj chaigeaWe 
to othci ivoik nor included in any pait of indirect costs elsewhere 

FACTORY OVERHEAD IN GOVERNMENT CONTRACTS 

— This consists ol mdnect factoi-y expenses not dnettlj ideutiliod with 
the contiact costs but which are piopeily incident to and necesaaiy foi 
the peifoimanoe of the eontiact They include items discussed below 

Indirect Labor — This cocers all salaries and wages chaigeable to fac 
toiy opeiations except those classed as diiecl labor It ooveis, in produc- 
tive depaitments, supei vision, such as wages ot foremen, assistant fore- 
men, timekeeppia, inspeotois, shop clciks, aLo machine mamtenance 
men such as machine adjusteia, tool setters, tool cub attendants, cleaners, 
oileis, also oiane operatoxs, geneiai laboicis, etc Included also aie all 
salaiies and wages of seivice oi auxiliary depaitments such as stores 
rooms, leceivmg, shipping, factory offices, laboratories, employment and 
peisoimel, etc 

Materials and Suppbes — ^The special government bulletin above 
ref ei led to explains this as follows 

Undei this description fall all supplies needed foi goiieial use in the 
fnctoiy in ciirient opeiations such as fuel Inlnicants hcuttieating plit 
int cleaning and anodizing supplies nondurable or small tools gauges, 
factory oflice supplies boxing and w lapping matci ids etc The term sup 
plitb lelutes to a wide yaiietj ot miscellaneous matcinls the peculiar 
haiaeteiistio of which is that they are needed for the opeiation of the 
shop lathei than to become a pait of the product (although as stated, 
sonic materials which are actually applied to the product may be treated 
as supplies) The terms “nondurable tools ’ and ‘ small tools” refer to small 
puitible tools which have a compaiatively shoit term ol effectue life such 
as axes, bits, chisels, drills, threading dies, templates, etc 

Service Expenses — These include all normal factoiv expenses other 
than those specifically set foith above or m succeeding pniagraphs 
Under this heading TX) 5000 contemplates particularly normal expenses 
ot service and mamtenance departments, such as those foi powei heat, 
light (puichased or pioduced), water, gas, compiessed an, ventilation, 
all conditioning and foi the operation and mamtenance of plant assets 
and facilities Ordinarily, separate accounts aie created for these seivice 
depaitments, and made to include all chaiges for laboi material and 
supplies and fixed chaiges 

Extiaordmaiy service items should be charged to special accounts, 
since then admissibility as proper conuact chaiges may be questioned 

Fixed Charges — The special government bulletin includes under this 
heading the following lecurrmg chaiges with respect to piopeities used 
for manufactuiing pmposes 

1 Premiums for various kinds of property insurance 

2 Property and plant taxes 

3 Rentals 

4 Allowances for depreciation and obsolescence of piopertj and equip 
ment (moluding reasonable standby equipment) but excluding 
under this heading amortization ot special wai production facilities 
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111 mil mg illoivances foi deiii edition the intes. used should be based oa 
cost and bhoiild be Mich as to ijioiide toi noinial c\hiustiou iieai nud ten 
Hid toi obbolehceiiee tonsideiation in i\ be gnen to in e^tinded number 
ot m lehint hoiiis due to multi shift operation Aiuoitization of nnieihzed 
ipiiiiei ition ot vilncs of assets and depieeiation of extess tacilities aie 
not idmi&aiblt 

5 Depletion of mtnial leaoiiites Depletion is genciiny cilciilitcd on 
a unit basis intended to iinoiti/e the estiiiiited loiiteiit ot i iniiieial 
deposit 01 othci natuial icsoiiiee o\et the peiiod ot its expected 
lite Depletion toi imiposes ot iiiinint, at costs slioidd geiieiiilli be 
caleiil ited on the basis ot the actuil cost ot the piopeiti latliei than 
on a basis aimed at toi lueonio tax purposes 
Miscellaneous Indirect Factory Expenses — Othci indiiect shop costa 
include miseelhnoous fatten expenaes not diieelly attiibulable to the 
coni not but iiecet.sni> and im dental to senitea opoiations, plant 
oquipinent oi ficilities iniohed in the pcifoimnnce of tho contiaet, 
such us 

1 Oi dinar} and noimal ic iiiangement of facilities i\ithm a depait 
iiient 01 pliiit 

2 Emploiees iielfaie expenses 

3 Vacation pay 

4 I’lenmnns oi dues on eoinpensation insiiiauee, not elsonhoie iii 
eluded 

5 Employers payments to iineniploMnont old age and soiiil stcniilv 
funds not elseiiheie included not inoliidmt, imouiils deducted iliiiii 
iinploi ecs pay 

0 tensions and letiieinont payments to fiotoiy employees 

7 I'attoiy accident eoinpensation 

8 Amoitmtion ot ttu initial coat of dies pitteins diiuviiioS and spe 
Dial eipiipment yyhen not logieally oi pinetieably a diioct sliop cost 

OTHER MANUFACTURING COSTS— Cei tun costs lolitcd to 
the mamifactine of pioiliiets imdei a eontnet aie sometimes not sitis 
f ictonly included undei shop toots iiitl ue pietenbly to be set doyyn as 
sepaiate items ot m mufaotuuiio cost Examples ot such items aie 

1 Ainoitiziition of patents etc 

2 Engineeiing and dcielopinent expenses 

INDIRECT ENGINEERING EXPENSES —These are part of 
the geneial plant expenses Indneet engmeeimg expenses oi engineer 
mg overhead include the geneial engmeeimg expenses shown beloyy 

1 Labor Reasonable fees of engineers employed in a general consult 
mg eapacitv and eoinpensation ot employees foi peisonnl seiyiccs to 
the engineeiing depailmont such ns supeiyision y\huh is pitiperb 
chaigeable to the contiaet oi siibeouti act but yyliitli is not ohaige 
able as diioet engineeiing liiboi 

2 Mateiinl Supplies foi the engineeiing depaitmcnt such is paper 
and ml toi diatting and similiii suiiphts 

S Miseellanooiis Expenses Expenses of the engineoimg dopaitment, 
such as 

a Maintenance and repan of engineering equipment 
b Seiyices piiichased outside ot tho engineeiing depaitinent foi 
bliiepiinting diayying computing and hi e pui poses 

DISTRIBUTION COSTS IN GOVERNMENT CONTRACTS 
— ^Expenses of distribution, SPuacing and adinmiatration aie a part of 



Sec 3] 


government contracts 


167 


geneial expenses m deteimmmg the cost of performmg a contract and 
are incuiied m connection with the distribution and general servicing 
of tlie contracting paitj’s pioducts and the geneial administration of 
the business These expenses include 

1 Compensation for pctsonal aervices of employees 

2 Ridiliuf, and geneial selling expenses 

3 Geneial senicing expenses 
i Othei expenses 

Compensation for Personal Services of Employees —These services 
covei salaiios and other compensation of the general office 
1 Compensation for personal services 

a Salaiiee of coiporate officials executives and department heads 
b Salaries and wages of administrative clerical employees and of 
office sen ice cmplojees 

0 All incidental employer’s payments for unemployment old age, and 
social security federal and state funds 
Bidding and General Selling Expenses —Under this heading are m 
eluded, accoidmg to the specid government bulletin, 

01 dinary expenses in connection with preparing and submitting bids 
or with negotiations upon estimated costs but do not include any expen 
mental oi development woik pieccding bids or negotiations Geneial sell 
ing and distribution expenses include any other costa of selling and clistri 
bution uisofai as tliese can be justified as properly incidental to and neces 
saiv £oi the performance of the contract Their tieatment as geneial 
expenses, howe\ei, is in lieu of any direct charges that might otherwise be 


General Servicing Expenses —Expenses which by icference to all the 
peitment facts and cii ciimstances leasonably constitute a part of the cost 
of peifoimmg a conliact and which are meident to delivery oi installa- 
tion of aitioles lequiiing ordmaiy adjustments of minoi defects These 
expenses aie exciusne of guarantee expenses and expenses charged 
directly Guarantee expenses include those costs mcuried after dcliyery 
of tlie pioduot 01 installation of a constiuction project Such costs are 
necessaiy to coiiect defects as provided m the guarantee clauses of the 
contract 


Other Expenses —These covei bioadly admimstration and general 
corporate expenses 


2 

3 

5 

6 
7 


All ordinary and miseellaneouB oflice and administrative expenses, 
such as stationeiy and office supplies postage repairs and deprocia 
tion of office equipment lentals paid and the cost of all necessary 
office SCI vices 

rmployees’ welfare expenses including the cost of pension and re 
tiremcnt proiisions for administrntne and office employees 
Premiums or dues on compensation msurnnee not elsewhere included 
Professional fees and expenses foi legal, accounting, and other eon 
suiting services 

Contributions to local charitable oi community and similar organi 
cations to the extent constituting ordinary and necessary business 
expense 

Dues and membei ships in regular trade associations 

State and local taxes (other than income taxes) not elsewhere in 
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SELF-INSURANCE— Undei miscellaneous goveinment contract 
costs miy be listed those costs mcmied bv a contiiictoi wlio (nines lua 
own insuiance iisks,, oidmaij msuiance piyments are allowable costs to 
the extent of actual losses suileied oi payments mcuiitd duimg, uid in 
connection 1 x 1111 contirct peiloimance bclf-msuinncc is ilso i poimis- 
Bible cost pi Glided 

1 lutes used do not exceed the Hnfiil intes of insui'ince companies 

2 Coiiti ictoi adopts oi tolloiis this method cousistenlli 011 all stihse 
quent go\ eminent coutiacts 

INADMISSIBLE COSTS UNDER GOVERNMENT CON- 
TRACTS— What constitutes cost is puiely a nuttci of definition 
Thus ceitim items aie not admissible foi the puiposo of compiihng 
the cost of peifoimmg a goieinment contract Tlie contiactois accounts 
should pi oxide foi suitable analysis to distmguisli between possiblj 
admissible and inadmissible costs The 1 ittei cox ei 

1 AlloxxanteM foi inteiest on imcsted or hoiioxvod capital hoixexer 

2 Commissions bonuses and special piemiams iindei xihatevei name, 
pant in couuecliou xvith negoti itioiis loi 01 pioeuiemeiit of a gov 
eminent coiitiiiet Hoxxexii bonuses paid to cmplovees (not to nth 
Gets) m puisuauce ot i itgulaily estiblishtd iiicuitixo bonus sxs 
tein mav be idloxxed ns a cost of coiitiuct peitoiniaucc (bee bcloxv 
unitci Umeisoinble CoinpeuBatioii ) 

3 Entci taimncnt expenses 

4 Dues and nicinbti ships othei than 111 legulax tiade associations 

5 Doiutioiis aie disallowed except those coiisuleied as constituting 
ouliiiuv business expenses 

0 Losses on othei coutiacts 

7 Losses tiom sale 01 exehuige of capital assets 

8 Extiaoidinaij expenses aiising from stiil es 01 loci outs 

9 Ellies and penalties 

10 Amoitizition ot uuiealized appieciation ot xalues of assets 

11 Expenses m imtenauce depreciation and obsoleseeiioe of excess 
facilities othei thin leasonable stand bj facilities buck excess 
facilities include idle land and building idle paits ot a building 
excess nnchinny and equipment xacated or abandoned or not 
adaptable foi use m perfoimiiig coutiacts 01 suboontiacls 

12 Increases in itseixe accounts tot contingencies lepaits comptnsa 
tion insuiance (except as piovidccl with lespcct to self insmanee) 
and giiaiunlct xxoih 

IS Income and excess piofits taxes In 01 del lint contiaet costs max be 
set toiLh tlculj the amount of cxccssixc piohts repayable to the 

g IX eminent aie not to bo inelnded 111 such costs 
Olid (lisdiiuits 01 othei finance ehviges 
15 Life insuiance pieniinms on the lixes of officcis 
16 bpeciiil legal and aecoimting fees meiuied in eonnoetion with loot 
gani/atioiiH aeeiuilj issues capital slotl issues patent infiiiigement 
OI anti ti net liti„iitiou, and the proseiutioii of el urns of anj kind 
(uiolndiiig income tux niattcis) against the United States 
17 laxes and expenses on issues and tiansfeis of capital stock and 
bonds also social seeuiity taxes deducted fiom employees 
18 Losses on investments 

10 Bad debt losses and chaigea to reserves theiefor, also expenses of 
collection and exchange 
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tiact or subcontract may include only reasonable pajnients for these 
items Eaceasiie and unreasonable payments ■nliether in cash stock 
or other propel ty ostensibly as compensation for sen ices are not to 
be included in the cost of perfoiming a contract The test of admis 
sibility in part is whether the aggregate compensation paid to each 
individual is for services actually rendered m connection with nec 
essaiy contract peiformance and whether the amount is reasonabli 
Tlie follow ing items are sure to be inadmissible 
1 Total compensation paid to an indiv'idual peison m excess of 
^26 000 per annum or ns modified by government legulations 
b Compensation which has been inci eased dispropoitioiiately or 
uiiieasonably since June 30 J040 
0 Bonuses paid based upon a percentage of the profits 
d Royalties paid to officers or employees 
PRORATION OF COSTS UNDER GOVERNMENT CON 
TRACTS — Piopei cost classification foi government contiacts is only 
a first step m furnishing necessaiy details In addition total costs must 
be analyzed to show costs for 

1 Civilian business 

2 Government business segregated fur each of the services and lend 
lease aid 

Finally costs othei than, direct chaiges must be allocated to specific 
contiacts 

PRODUCTION COST ANALYSIS FOR GOVERNMENT 
CONTRACTS — The major principles involved m allocation of indirect 
production costs m government contiacts aie coveied m a special gov- 
ernment bulletm The methods set foith below aie acceptable 

Factory Indirect Expenses — ^Tlie same piinciples aie followed as in 
oidinary cost pioceduie 

I Division of plant into departments and cost centeis 
a Producing departments and centers 
b Service departments and centers 
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2 Anount cldsaifaeation (standing orders) following dtpaitiuental 

3 Dibtiibntion nt costs to dcputments (daect depai linontiil tluuges) 

i Kedihtnbution ot seriice dcputment costs (indiiect piod\icin„ de 

putment chuges) 

Ibc degice of xcfaicnicnt ui departmental analysis depends upon the size 
and xniictx ot the opci ition of the individiiil enteipiisc In sm illci plants 
the nnmbei ot depnitiiiciitU mounts and the extent of the amhsis of the 
induuhiit items ot costs no tewei and simplei than aic icquucd in a 
liigei plant 

Departmental Burden Rates — ^Totil pioducing department chaiges 
(consisting of diiect and lediNtiibuted exptu e~) aie ledueed lo burden 
iites Section 26 9(]) ot TD 5000 mentions appheition on basis of 
direct labor cost Howeier the special government bulletin specifically 
advocates use of depaitmcntal rites based on the usual factois 

1 Pei cent of diieet hboi dolliis 

2 Dollais pel man houi 

3 Dollais pel machine houi 

d Dolluia 01 cents pel umt (weight quantity, length area eubie con 
tent etc ) 

In a small plant or viithin a dcputment of a laigei plant wheie labor 
constitutes an iinpoitaiit put of cost and nheio the investment pel man 
and tile lates ot p i\ aie subst inti illj umloini i peieentage of duett labor 
(ost 18 a simple uid aatisfietoij method ot expense distiibntion On the 
othei hand vihtie libor is a lelativelj niinoi put of cost and depreciation 
itpaUB supplies and miiiiittnnnce ot iiiuehinei} aie lelativeh large the 
expenses aie nioio equitablj applied on the b isis ot machine hours When 
diiect luboi appeals to be n logic il basis but lates of paj aio not snbstan 
tialh unifoini the expenses nnj bo absorbed moie equitably bj means ot 
rates per man hour Again in othei e ises in which these methods are not 
logical 01 piaetieable, but a common umt of nieasui emeiit exists represent 
ing volume of pioduction for a paitieulai process the expenses maj be ab 
sorbed bj means of a late pei umt 

Shop Engineering Expense — ^Usually shop engineering expenses are accu 
mulated by jobs or projects and thus lelated to paiticular products 
Amounts ot the lespective expenses can be reduced to peicentages of direct 
labor cost or of the direct shop tost of pioduction By this means a ratable 
share of the shop engineering expenses can be apportioned more or less on 
the principle of services rendered oi incidence of benefit 
ANALYSIS OF SELLING AND ADMINISTRATIVE EX- 
PENSES UNDER GOVERNMENT CONTRACTS —Bidding, 
servicing, and othei selling expense items which can be dneotly identi- 
fied with pnrtipulai contracts should be treated as direct charges to such 
contracts Indirect allowable selling expenses aie apportioned as between 
government business and other business on basis or 

1 Percentage of sales value Percentage used is the ratio of the specific 
contract puce to total sales lalue of all work completed within the 

2 jperoentage of cost value Here percentage is found bv dividing 
diiect contract coats of a specific contiact by total costs ot all such 
work for the business as a whole 

General administrative expenses are to be treated in the same man- 
ner as selling expenses discussed above 
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Basic Functions of a Cost Department 

OBJECTIVES OF A COST DEPARTMENT —A cost accounting 
depaitment is operated to compile cost data and to provide cost m 
loimation in the foim of lepoits and statements foi all evecutives of a 
manufaotuiing business, vis tlie diiectois, olficeis and muioi opciating 
heads, also the supcivisors of vanous gioups including sales manageis 
factoiy supenntendents, foiemen, estimatois and the like The infoima- 
tion pioduced by a cost depaitment vanes widely both as to subject 
mattei and as to form of piesentation according to 

1 The perbon ol evecutive foi whom it is prepaied 

2 Wliotliei it IS a complete statement ot farts in itself or is merely 
foi inclusion in a laiger pioject being prepared by mothei depait 

3 ihc Ijpe of cost accounting plan used 

The modem conception of cost accounting is moie than that of just 
recoidmg the expenaituies foi liboi, overhead and mateuals used in 
manufaotuiing pioduots Cost accountants usually agiee on types and 
kinds of infoimation to be gatheied, the place of the department in the 
oiganization, and kindred subjects Hovvevci, the plan and place of the 
depaitment vaiy among companies These vaiiations m practiie fre- 
quently reflect the peisiiubiveness of some key executive or the lack of 
expenence of the “deciding” executive m the benefits to be obtained 
fiom use of the most modern practice 

To justify Its existence a cost accounting department must record and 
analyze all costs of production and lepoit these data to the mteiested 
and lesponsible peisons m such form that they aie aided m directing 
and controlling the opeiations of the business toward its ultimate objeo- 
tue which is to earn a profit Theiefoie, to attain the lequired lesult, a 
thoiough underetanding of how useful a cost depaitment can be and of 
how best that usefulness can be achieved is essential Moieovei it is 
significant thal the selection of the best coat accounting system and of 
the best oiganization plan for the depaitment is more difficult than the 
operation of the system and department 

Compilation of the needed mtoimation depends upon maintenance 
of adequate lecords Information thus gathered through tlm lecords m 
turn constitutes the raw mateiial m prepaiing loutme and sf \cial reports 
and statements This is illustiated in Pig 1, showing a fui^i jional chart 
of the cost department 

173 
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Fio 1 Functional Chail of Cost Dcpaitment 

INFORMATION COMPILED BY COST DEPARTMENT — 

The pimcipnl tjpes of infoumtioa collected by the cost depaitment and 
its subdn isions aie 

1 Cost elements (mateiial labor and oveihead) entenng into costa 
of manntactuied pioduets 

2 Oieihead or expense ot operating each depaitment of the business 

3 Amhses of causes as to unj depaitmenta do not operate ii ithin their 
budgets and do not inaiiufaeture as econoniically as the\ should 
These causes mij lepiesent excesses of many difleient 1 inds such as 
excessiie sciap unexpected maintenaneo expense, and inexpeiicnced 
dnect laboi 

4 Opeiation ot coat controlling accounts and all subsidiaii and allied 
leeoids eonnected theiouith These include perpetual inventories 
ioi law inateiml huished pints finished goods piuuaij expense 
ledgers, expense distiibution sheets, ]ob oidei cost sheets oi pioeess 
ledgeis ete 

0 liiiiel eepiiig d ita, xilieio no sepaiate depiilmeut exists to handle 
this 1 unction 

6 Compilation of pajiolls 

PREPARATION OF REPORTS AND STATEMENTS —Since 
the data are eom]nled fot use bx' opeiating supeuisois, leports aie 
pi spared and issued peiiodicalh to the apipiopiiate geneial and opciat- 
ing executives m analytical foim so that they luav manage most effeo- 
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lively the activities undei then immediate direction Most of the&e 
leports are issued by the cost department directly to the interested 
persons, and the balance aie prepaied bv the othei departments under 
the controller after incorpoiating the cost department’s data 

Othei data are issued to estimators and others as occasion requites so 
that those activities may function effective]} Man} of these data are 
compiled upon special requests as necessity aiisea lathei than as a 
mattei of routine timing 

IMPORTANCE OF COST DEPARTMENT -If a cost depait- 
ment is to prove its woith and justify its existence it must stand leady 
at all times as an immediate sonice of mfoimation for control purposes 
It IS a seivice oiganization to the othei departments of the business, it 
contributes nothing m itself of a constructive natuie m earning a profit 
except as its scuioe assists othei departments to do a better job If it 
fails in this duty, it does not sene its puipose and should be subjected to 
investigation and loorganization On the other hand, a propeily organ 
ized and well-adinmistered cost accounting depaitment opeiating a 
sound system lanks m usefulness with the most iinpoitant service 
depaitments The entire personnel of a business depends upon the cost 
department foi information to decide questions and for mfoimation to 
guide destmies Clearly, coordination of effort of the various depart- 
ments depends laigel} upon prompt and coriect cost information Thus 
the woik of the various department heads is made easier To accomplish 
the desiied result such cooidmation of cost activities with othei depart- 
nents should be definitely kept in mmd at all times Crusoe (N A C A 
Yeai Book, 1929) writes 

We consider the cost department as a seivice department with the pro 
diiotion end as our customeis We try to take care ot these customers by 
satisfying their demands for information by giving them the 1 ind of fig 
uies that pa} their keep and by developing new hgures to give them the 
mfoimation which m our experience they can use moat effectively 

Place of Cost Department in Organization 

RESPONSIBILITY FOR COST DEPARTMENT— Opinion has 
been divided among accountants, mdustiial engmeeis and factory 
executives as to the place of the cost department in the oiganization 
plan and the responsibility foi its direction In the resulting discussions 
there weie two ideas 

1 Cost department as a factory department 

2 Cost department as adjunct to general accounting depaitment 

Cost Department as a Factory Department — ^The advocates who 

maintain this position claim that the cost department is essentially 
a factory depaitment, because it is engaged primarily m the main- 
tenance of factory lecoids and mtormation and, thcrefoie should be 
lesponsible to the general factory management and divoiced from the 
general aeoountmg function The theory that a cost depaitment is 
organized foi puipose of cost contiol supports this contention However 
the modem cost department may serve the sales financial and general 
administrative departments as well and those departmental executiv es 
are loath to have their analyses compiled by a factory department 
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Cost Department as Adjunct to General Accounting Department 
— He 1C the contention is that the cost department should be lesponaible 
to tile gcneial accounting depaitinent imsmiuh as co't iccoimting is 
moith 1 phase of all accounting Undei this theon ill accounting work 
IS intogiated and lesponsibihtv connected with it is oenleiod m one 
liead An added consideiation is that the i allies shown in the cost 
dcpailment compilations aie lontiolled through the gcnoid accounting 
iccouls AVith the dciclopment of cost accounting techniques and the 
leoogmtion ot the usefulness of the lepoits and analyses, the need of an 
accounting specialist to supeisise and diicct the woik has stiengthened 
this argument 

Conclusion —Foi many tears the consensus of repiesentatii e manu 
fictunng companies has been that a cost department should be dneotly 
lesponsible to the general accounting depaitraent or to some official con 
nected theiewith The basis fot this decision is deal The cost depart 
menb inU'l be independent of the factoiy m older that its functions 
and nctitilies aie not hampeied by factoiy mstiuctions which may well 
be piejudiced because of the ciitical natiiie of the cost accounting work 
A surtet made some venis ago showed a piepondeiauce of cases in 
which the cost deputment was pait of the general nooountmg admmis 
tntion wherois m onh i smill iiumbci of cases was it subiect to the 
control of the lactora mnnagei Howeccr, it should be iccognized that 
the picfeienci of mam peisons with legaicl to this problem of oigimiza 
tiou 01 juocediiip IS diiLctlv related to the degice of sitisfaction which 
the\ haic expeiienced with the auangement undei which the^ work or 
h i\ e w 01 keel 


RELATION TO CONTROLLER— Fig 2 sets foith the place of 
the oontiollei m the geneinl oiganizition plan of a mamifiotuung com 
pane It also shows the oignnization of his depaitmenls Compaie tliio 
chart with Fig 1 in which the cost depaitinent comes undei the acc oiint 
mg depaitment juiisdiotion Fig 2 shows both these depai tments as sub 
duisions of the conti oiler’s function 
The lecognition of the conti ollci's impouance and prestige, although 
giadual m dcielopment has leached the status that he must ceitiH in 
that oapaciti to the accuiac\ and conipletene-.s of all lepoits filed with 
certain goiemmental offices including the Sec unties and Exchange Com- 
mission This IS m addition to the piuelv mteinal functions which he 
supeiMses In fact his impoitance and usefulness aie such that some 
companies make hiir a coipoiate officei responsible chiectly to the boaid 
of diiectois 

Duties of Controller — The Contiollois’ Institute of Amoiica has pic 
pared n statement ot specific duties leoommcncled foi peifoimante hv 
the contiollei and his stiff in a topical mnnufae tilling company It is 
cited by MacDonald (Contiolleiship Its Functions ind Tei hniqiic) 

1 The installation and supervision of all accounting lecords of the 
eorpoiation 

2 Ihe piepaiation and intei pi elation of the financial statemonts and 
lepoits of the coipoiation 

3 The eoiitimious audit of all accounts and lecords of the eorpoiation 
wliereiei located 
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i of production costs 
i ot costs of distribution 
costing of all pUjsical imento 


to the beginning ot the hscal yeai Ihe authority ot the control 
with lospect to the leto ot commitments or expenditures not lutli 
ized b\ the budget, shall, fiom time to time be fixed hi the bo 
of directors 

The ascertainment currently that the properties of the corporat 
aie pioperly and adequately insured 
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11 The initiation, preparation and ishumce of standaid practices re 
latiiij, to all iceountini; matteis and pioceduies aiul the cooidination 
ot histcms thioiighout the coipoiation incliidiiib cleiical md office 
methods lecoids lepoits and piotcdiiies 

12 The innintenuice of adequate lecoids ot aiithoii/cd appiopuatioiig 
and the deteiminntion tint all sums expended piiisuaiit thcieto are 
piopeilj accounted foi 

13 The isceitainment cuiientlv that financial tniisacfioiis covered hy 
minutes of the board of diiectors and the executive Loiiimittee are 
piopcily executed and iccoided 

14 The imintenance of adequate lecords ot all coiiti ids and lenses 

15 The appi oval tor paviiient (and couuteisigiung) of ill chccl s piom 
ibsoij notes and other negotiable iiistiumeuts of the coipoiation 
which have been signed bv the treisuiei oi such othci offleerB is 
shall have been aiithoiized bv the bv laws of the corpontion oi fiom 
time to time designated bv the boiiid ot directois 

16 Ihe examination of all vvniiants foi the withdiiw il of securities 
fiom vaults of the coipoiation and the determiiiilion that such 
withdinvvnls are made ifi contoiinity with the bv laws and legiila 
tions established fiom time to time bv the bovid of dnoctois 

17 The piepnintion oi appioval of the legulntions oi stand lul practices 
reqniied to nssnic compliance with oidcis or legiilatioiis issued by 
dulj constituted goveinmentnl agencies 

Controller and Coat Control Activities — Cost contiol activities of 
the coiili oiler we described in “Functions of the Conti ollei” (Policj 
lioldets’ Sciviee Buicau, Metiopolitm Life Insiiimci. Comimny) as 
follows 

Picpire all cost data vilicthei lelating to pioductioii disti ibiitioii oi 
commeicial activities and assemble cost intoimation toi use of the man 
agemont in contiolling expense md establisliiiig bclliiig prices C ost ipcoiiiit 
iiig duties fieqnentlj include establishing coat standaids and nieasuimg 
actual poifoimancc against such standaids also bmhhng up the cost ot 
reseaieb and development pi ejects 

MacDonald explains the cost control responsibilities of the controller 
of a linoleum pioducts company as follows 

The conti ollei, through the chief accountant is lesponsible for the cost 
accounting work of the company which includes not only the cost woik 
but ooiitiol ot iiiveiitoiies setting ot burden standards the handling of 
fsctoiy lecoids thiough the factory cleiical sections and appiaising plant, 
equipment and tools including the deteimination of depieciation 

The cost sections of the difteient factories uie known as the tactoiy con 
trol sections and account for material and liiboi thiough a staiuiaid cost 
plan The woik of these sections includes the accumulation of actual es 
pensos against the budget allowed daily where such iccoids aic icqniied 
The lecoids fmnished by the factoiy cleil a, 1 iiown as the fai tory dental 
sections aie contiolled tlnougli the factoiy cost oi eontiol sections Ihe 
factoiy tost sections and clerical gionps ate lesponsiblc foi the making up 
of the oiigiiial itcords within the factones, the handling of time cauls foi 
the ccntial payioll dcpaitment at the home olhee wheie eaimiigs ait made 
lip and checks are made out foi pavmciit of wages They also handle 
employment information foi the piodiiction executives and such other 
special infoiroation as is icqniicd by the factory siipenntemlcnt oi a fore 
man within an opeiating depaitnient ^hese sections are also lespoiisible 
for perpetual inventory lecoids and the checking of the phvsical against 
the pcipetnal and the deteimination of variances for material and labor 
fiom standard foi factories and operations 
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The factory cost section 1 eeps detailed perpetual inventoiy records Tt hich 
are controlled by the lecoids maintained m the inventory control section 
at tlie home ofiiee Cost estimates required foi pi ice hxing on specialties 
and othei eommudiiics are detei rained by these sections ancl the cost stand 
ards for materni and labor arc built bv the factory control sections at 
regular inteiials Cost estimates on contracts ■where such ivork is a pait of 
the sales dii ision are estimated bv the sales organisation subject to the 
checl thiough the recoids later furnished by the controller -when the con 
tract IS completed 

The inventory control section at the home office is responsible for rtc 
ords ■which give the contiollei the cost sections and the pioduction plan 
ning and control department information by means of which luvcntoiies 
can be properly zegulated and controlled 

The burden standard section at the home office accumulates the eapenses 
by operations blanches and staff depuitments of the company allocates 
and distributes burden and determines the standard buideii lates foi the 
various manufacturing and distributing operations commeicial expense 
and for each product pioduoed or traded in bj the company This includes 
pioducts purchased from outside manutactuiers and sold by the different 
sales divisions 

Present recognition of the importance of the control function is one 
of the primal y leasons for the increased stature and responsibility of the 
eontrollei The latter peifoims his pait m the control function most 
effeoluely by proiiding factual data m leport form to the opeiatmg 
eveuitiics Each giade of woikei, foreman and executive needs tacts as 
guides foi peifoimance The nature of control leports \aiies with the 
needs of each giade of executue and with each type of control respon- 
sibility (See Section 1 on Reports, Analjsis and Contiol ) 

JURISDICTION OF CONTROLLER— A laige company may 
hai e so many emplo^^ ees m the accounting function that they are 
giouped into many departments and sections, each uudei an executive 
supenisoi Foi example, one large company lequiies almost 200 people 
m its vouchers payable work and groups them as a single depaitment 
under specialized supemsion Even in compaiatnely small i ompanies 
employing only a few pei-sons m accounting woik, the duties are divided 
among the peisonnel so that each specializes m one oi more types of 
work 4s the niimbei of employees increases the peisonnel is grouped, 
according to work, foi easy admmistiation imdei supervisois who aie 
specialists in each pailicular field This is. illustiated in Fig 3 for a 
company of medium size 

Cost Department — The cost department, with its subsidiaiy func- 
tions, fiequently is the laigest depaitment and may lequiie even more 
subdivision than shown on Fig 3 The lelation of the coA depaitment 
to the othei depaitments lesponsible to the contioller, as mdioated on 
Fig 3, is outlmed in the following paiagiaphs 

General Accounting — ^This depaitment performs numeious account- 
ing functions and oooidmates all accounting woik and data as indicated 
m the followmg list of its most important duties 

1 The handling of all detailed accounting papers not passing thiough 
or reooided by the cost depaitment, such as puichase invoices, sales m- 
voiccs, goneial journal vouchers, cash receipts and disbuisements etc 
The cost department lecenes memoianda of all such transactions affect- 
ing the cost of production and the expenses of opeiatmg the vauous 
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depiitments of the business Detailed accounting papers liandled by the 
cost depaitment aie summaiized by it and the summaiios fiequently id 
joiunal entry torm aie passed to the feeneuil accounting depaitment for 
entiy m the appiopiiate books of account 
2 The maintenance of the controlling books of account such as the 
geneiid Icdgti md the accounts leteivable and othoi ledgcis and of the 
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bools ot oiiginal entry such as the vouchcis pajable register , general 
jouinal etc The detailed stock lecoida aie likely to be maintained m 
othei depaitments as pieviously iccommended, but aie neveitheless a 
pait of the books of account and undei functional accounting contiol 
The vaiious accounting papers mentioned in the preceding paragraph and 
the summaries of cost and expense factois prepaied by the cost depart- 
ment aie lecoided in these books of account 
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3 The plant asset records Depiecialion charges on machinery and 
equipment aie accumulated fiom these lecoids and leported to the 
cost department, and the latter m turn reports data foi repairs addi- 
tions and disposals originating m the factoiy cost accounting lecords 

4 The pieparation ot balance sheets and profit and loss statements 
Data supplied by the cost department aie vital to piepaiation of these 
statements eg cost of sales imentoiy tiansactions, etc 

5 The compilation of sales and othei control statistics Costs of 
pioducts sold and manj data foi these and other statistical analjses 
oiigmate in the cost depaitment 

6 The compilation of tax statements Tax and othei government 
statements lequue data to be prepaied in certain foimats and the 
amount of taxes paid depends, m part, upon the piopei tioatment of 
expenses in accoi dance with the law The accounting (departments must 
obserie those legulations m then day-to-dav woik 

Ihe above defimtelj indicates the close lelationship between geneial 
and cost accounting, neithei activitj can cairy on its woik without the- 
closest ooopeiation of the other 

Budgeting —This function has been defined as tianslatmg the plans 
foi the business into teims of money, and then consulting with the 
executnes m the shaping and modification of those plans so that the 
objectne of the business earning a profit, may be attained While 
budgets aie usuallj planned foi a yeai, conditions beyond the control 
of the business change, and even the best of plans often get out of con- 
trol thiough negligence 

Hence, after the plans and budgets aie appioied the budgeting per- 
sonnel has the lesponsibihty of continuous comparison of actual icoiilts 
with the budgets and the pieparation of analjses and repoits to explain 
the discrepancies If lesults aie more favorable than anticipated the 
ciuses should be detei mined to take definite advantage of them and 
to make lepetition possible, if lesults aie unfax oiable the causes aie 
sought foi determining means of collective action Most of the data 
foi these compausons oiiginate m the cost depaitment and many of 
the causes foi the xariances can be identified While the cost depart- 
ment can await requests for such analyses of causes of variances, it 
should take the initiative m leportmg them 

Internal Auditing— The task of cheeking the aecmacj of the lecords 
IS a function of the conti oiler This work of internal audit and soiutiny 
IS made easier if a propel system of internal check has been dcvelopeii 
Accoidmg to Thompson (Accounting Systems), the basic principle of a 
system of internal check lies in a subdivision of laboi m such a way 
that “no one peison in an oiganization should be in complete control 
of anj important pait of the business operations ” In this way one per- 
son checks anothei thus insurmg accuracy and fideliU The fundamental 
purpose IS to minimize fiaud through collusion among employees it is 
theiefme pait of the conti oiler’s function to providt. piotection against 
tins hazaid thiough the oiganization of a system of internal check which 
m turn makes the task of internal auditing easiei The following duties 
compiise the field of internal checks 

1 To see that the company receives all revenues which it should 



182 


IHE COS! DrPARlMLNT 


[^to 4 


2 To Bee that the companj makes no pajments nhicli it should not 

3 io see that no cash secniitics meichanilisc, equipment oi any 
piopeitiea belonging to the company iic stolen in so fu as this can 
be pieaented bj chtablisliing iccoids ot pciboiial icsponsibilitj and 
bj establishing piopei iiitcinal clmls ind satcgniids 

4 io piotect so fai as possible tlnongh iccoids ind ti\ and insnr 
aiice pioccdnie against the duigiis ot physical dcstiiution ot piop 
eity imp iirinent ot title, and claims tor pcisonal liabilities 

5 io see that all receipts and disbuisemeuts arc chaigcd and ciedited 
to the piopei accounts 

In pioyiding such piotection, the internal auditoi must depend upon 

1 Eecoids of tinnsactions 

2 Eecoids of accountability 

3 Intern il died system 

4 Files of iiifoi Illation 

5 Iiisniance and tax records 

6 Mechanical piotectiye deuces 

In this yyaj the accounting lecoids are made to viold r maMmum of 
usetulness foi the puiposes of infoimation, piotection, mid contiol 

COST DEPARTMENT AS SOURCE OF INFORMATION - 

A. piopeily organized cost depaitment must coopciato yyitli the other 
departments of the business to seciue satisfactoiy lesults, not only to 
insuio coidial acceptance of its lepoits but also to encoui ige the other 
departments to be e iger to supply data foi the cost depaitmeut’s use and 
analysis Thus all depaitmeiits aie dependent upon each othoi, and the 
cost department must coopeiate -with the othei departments lespoiisible 
to the contiollei to the same extent as it yyoiks yyith the gonei il man 
agement sales, and manufaetuiing divisions IMiile the department 
mu=t be eyer yyatchful for mcHectivcness m the operating depaitments, 
it must lecogtiize that the evecutne m diiect chaige of any actiyity is 
entitled to iccciye the mfoimation bcfoie Ins supenoi, particularly if 
the condition is unfavorable The capable opeiating executive by taking 
immediate conective action enables the cost depaitment to lepoit yyith 
satisfaction the improved lesults lather than being obliged to repoit a 
continuing imsatisfactoi-y condition Careful consideiatiou in handling 
such matters leads to impioved interdepaitinental lelations 

General Management, Officers, and Directors — Executnes of well- 
managed companies aie guided in then decisions by fads and sugges- 
tions piesented by the cost depaitment These fiequently aiise in the 
cost depaitment’s daily handling of the many detailed opeiating figures 
yvhicli show the weaknesses and stiengths of the ouiient methods of 
doing business Such suggestions if acted upon aie an aid m 

1 Conti oUmg daj to day actiyities 

2 Effecting cost and expense reductions 

3 Establishing broad policies, such as those relating to plant improve 
nicnt and enlargement 

Sales Management — ^The cost depaitment furnishes much informa- 
tion of use m planning the sales activities Among these aie 

1 Costs or estimates of coats for pricing products 

2 Suggestions for placing emphasis upon selliiTg those products yyhich 



PLACE IN ORGANIZATION 


183 


are the most profitable or ad\ antageous under the then current eon 
ditions 

3 Choosing the most effective and least costlj selling methods and 
channels ot distribution 

These data have become recognized as of increasing impoitanee to 
sound sales management, and, when propeilj used in sales planning and 
then accompanied b> sound expense and sales eontiols the historical 
01 post moitem analyses ol expenses and of margins and profits on prod- 
ucts sold become of less impoitance although they comprise the most 
fiequent loutme repoits to the sales managers 

Product Development — Oftentimes this function m metal vvorLmg 
industiies is consolidated with the engineering department It is usually 
a sepal ate entity in other industries It plans, approves, and often 
initiates the development of new products and changes in models These 
ideas are checked as to economic possibilities from the cost viewpoint 
by the cost depaitment’s personnel or fiom its data 

Engineering — This is the function charged with the mtroduotion of 
changes m faotoiy layout, new manufactuiing plans, and new equip- 
ment including the items fiequently refen ed to as gadgets, le, small 
tools of various types and other facilitating devices usually intended 
to save labor oi impiove quality The engineering and cost departments 
woik hand in hand While the engmeeiing department or some othei 
factory department usually initiates new developments, the profit out- 
come of developments ancf changes are estimated or checked by the cost 
department based upon its past expenence and current mformation 

COST DEPARTMENT AS RECIPIENT OF INFORMA- 
TION— The relation of the cost depaitment to the above mentioned 
functions and departments is primarily to supply data to them either 
as a routine oi upon specific requests W hile a similai relationship 
exists with all other departments, there aie some departments, piimanly 
m the manufacturing division, in which the situation is reversed The 
flow of operating data from these departments to the cost department 
and from the cost department to other departments is illustiated in 
Fig 4 

Purchasing — ^Although apparently lemoved from the activity of cost 
finding the purchasing agent’s services aie vital to the successful opera- 
tion of a cost department The cost department finds that total costs 
(material, laboi, and overhead) vary in many cases because of fluctua- 
tions m the grades, qualities, and sizes of materials used Based upon 
actual conditions, a co«t department is able to form with the purchasing 
agent a liaison that works to the distinet advantage of the company 
Labor costa increase or decrease with the degree of hardness of steel 
or with the grade of chemicals used, and exact specifications must be 
written m collaboration with the engineering department for the pur- 
chasing agent to meet and follow 

In a business where price fluctuations of raw material are fiequent, 
the pui chasing agent must keep the cost department advised of im- 
portant changes in market pnees Upon receipt of tljjs information 
the cost depaitment may compute new product costs and transmit them 
to the sales department for ils guidance in accepting orders, particularly 
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ouitis foi ‘specials” Moreoier, when mateiial puce changes aie sub 
slantial, new cost calculations may be necossaiy foi the ontiie “line” so 
that it miy be lepiiced The piirch ising igent must also furnish new 
puces whenevei the standard costs lie undei leaision ind he lendeis 
\ ilu ible issistimie in pi icing im entoiies, such as supphing the ‘ m uket” 
pines foi dLleimining the “lowei ot cost oi mniket ’ ioi aeai-end 
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Production Control — Mass piodiiction and eompetitue conditions 
liavp inoioased the need of sound piodiution contiol to sooiiie optimum 
inaniifaetuiing cffectneness In a, modem plant this lunetion usually 
contiols 01 diiects all day-to daj activities of the pioducmg depait 
ments This includes moie than the planning and scheduling of mdi- 
yidual production oideis and the cooidination of the use of the men, 
mateiials and machines foi the pioduction progiams It also includes, 
subject to the general policies for the business, such actmties as 
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1 The detLinmntion of the quantities of raiV materials to be main 
tamed in iii\eiitoi\ and of the quantities of finished pioducts and 
component parts to be pioduced and cairied in inveutoiv 

2 The deteimination of tlie most ceonomieal quantities of materials 
to be purchased and of products to be piodnced 

3 The deteimination of the most economical routing for processing 
oidcis 

4 Ihe compilation and issuance of the standard production analysis 
records loi the mateiiala required lor manufacturing each inoduct 
and £oi the most ddvmtageous louting and scbednling of the parts 
and products from operation to operation These aualjsts comprise 
the toimulae foi the cost department in building the costs of 
products 

The dependence of the production control department upon other 
departments foi much mfoimation on details as to the when, what, 
where and how to manulactuie is lUustiated as follows The pioduct 
dticlopment, engmeeiiug, sales and cost departments must approte tlic 
mateiials and otliei piotisions for mauufactuimg the products befoie 
the standaid pioduotion anahsis lecoids mentioned above can bo com- 
piled and distributed Then the pioduction contiol dopaitment, being 
in the best position to cooidmate this mfoimation, piepaies and dis 
tiibutes the appropiiate instiuctions and latei is responsible foi direct 
ing pioduction in aocoi dance with those standaids Its skill m utilizing 
these appiotcd methods can be measuied m the actual costa of produc 
tion the amount of in\entoiy earned, and in othei ways as reflected in 
*lie accounting compilations Its continued usctulneas is also seen in the 
many wi\s atailible to it such as suggesting changes in tooling, mate- 
nals machines, i outing, etc because it ovemees the daily factoiy opera- 
tions, and IS awaie of the deficiencies Moreotcr, bottlenecks and all 
otliei kinds of factoiy wastes aie hindiances to attammg optimum con- 
trol poiloimjnce, and hence are also subject to the same constant 
sciutiny loi improtement The pioduction oonliol depailment also 
senes the cost depaitment, foi example, with mfoimation legardmg 
the oideis to be piodueed as a basis for setting up the cost accounting 
and the expense accounting lecords In addition, the pioduction control 
managei supplies the cost depaitment with estimates of the capacities 
of each pioduction centei for cakulating the standard overhead rates 

The modem pioduction oontiol depaitment also includes and directs 
those aotiiities stoieskeepmg time study oi late setting, dispatchmg 
which IS fiequently consolidated with timekeeping, and mteinal tiuck- 
mg The fiist three of these four functions are paiticulaily impoitant 
m relation to sound cost keeping 

Storeskeeping — ^The satisfactory opeiation of any cost accounting 
department depends to a laige extent upon the performance of the 
storeskeeping peisonnel Matenals, representing cash and often consti- 
tuting a majoi poition of pioduction costs and of woil mg capital, aie 
under then direct supeuision This mcludes both the phvsical phase of 
custody of materials m stock and the eloiical phase of stock record 
maintenance The cost depaitment ’equnes fiom the storeskeepers 

1 The leportiiig ot all quantities of materials withdrawn from stock 

2 The job numbers opei ations, processes or dcpaitments to bo charged 
for materials withdiaun 
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tTsually fim&hed pioducts and supplies ue kept m the storcsiooma 
until leqmed, although some stocks of iw matciuls and jiaits fre- 
quently aie kept on the pioduction floois latliei thin m centralized 
stoiesiooms Storeskeepeis hate contiol of all niateiials regardless of 
their location so that thev aie piopeily hmdlcd to pietent waste, 
damage, and pilfeiing, and so that all tiansactions of receipts or of issu- 
ance and usage aie piopeih leported Thciefore stoieskeepeis must 
leilize the impoitance of material requisitions, leturned mateiial credits, 
bills of niatenil summary material sheets, and othei papoia invohed in 
the system and needed by the cost depaitmcnt m charging and crediting 
the m\ entory, work in process, e\pense, and other accounts 

Some companies locate thou stores records in the stoicsiooms wheie 
the materials are located This is not advantageous in the opciation of 
a modem pioduction contiol program The bottei practice is to locite 
these lecords in the control office, although undei some cucumstances 
the recoids foi supplies may yell be located in the pinch ising dcpait 
ment and Iboso foi finished pioducts m the sales department Pricticos 
among companies also differ with regiid to where and how the lequisi- 
tions are pneed and the othei working papers picpaiocl for chaigmg 
and 01 editing the mventon and othei accounts The piofened piaotice 
IS to enter the pi ices oi values upon the stock lecoids so that the clerical 
woik of evaluation may be completed when the tiansaction is being 
lecorded 

Because the stores records are a pait of the general financial records 
of the company m that they suppoit and leeord the details of the 
inventory accounts, the financial aspects of these records should be 
imdei the functional contiol of the cost department and controller re- 
gardless of their location This is necessary to insure their maintenance 
in ordei to supply the essential financial data This inteiest extends 
to the phvsical phases also to insuie that mateiials aie adequately pro 
teoted while awaiting usage and that all transactions are covered by 
adequate leports The cost department, however is not concerned in 
the details of the planning and schedulmg aspects of miteiials control 
and storeskeeping 

Time Study and Rate Setting — 'WclI-oiganized concerns know what 
the luboi cost should be for producing each unit of pioduction Labor 
iites aie grided foi the vmiious classes of woik undei cuiient business 
practice, and standard time allowances are established foi each opera- 
tion Combining these two factois determines the standard cost Labor 
1 ites are established as the result of detailed studies of the skill, experi- 
ence, physical lequirements and othei factors requiied foi each opeia 
tion, and the time standards aie based on studies of the required men, 
opoiations, and machines, and the conditions under which woik is pei- 
formed This latter proceduie is usually known as time study and is 
primarily concerned with establishing the standard i e the reasonable 
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time for peiforming a job 'When e\alnated by appljing a labor rate 
the money r alue oi standard cost is obtained 

■When a labor time standard is once estalihshed a change is not made 
unless a change in method or operation takes place If now materials 
are used or new methods of peifoiming an operation are adopted rate 
setters establish new standard times Theitfoic the duty of rate setters 
IS to maintain up to-date time standards tor the \ arious operations and 
work duties to be performed W^hile the time study men work indc- 
pendontly of the cost department then results and findings must be 
lepoited promptly to the cost department in older that costs for opeia- 
tions and products may be recalculated that up-to-date costs may be 
available for piiomg of pioducts, and that the cost department may be 
alert to vanances of actual labor costs from standards 

Dispatching and Timekeeping — Dispatcher aie liaison clerks be 
tween the pioduotion control office and the pioduction shops Then 
dutj' IS to leleasG oiders to the shops, gning the ‘go ahead” to proceed 
yith production However, these derlr also check to see that ordeis aie 
piucessed on schedule, in the standard methods and within the standard 
times, and are moaed on to the next operation This lequires main- 
taining a close contact with the work as it piocceds 

The compilation of accinate payiolls requires acciiiate timekeeping 
and timekeeping for piopei cost records requires each worker’s time to 
be divided between productive woik and nonproductive woik the 
former must be lepoited m teims of what and how much has been pro- 
duced. including the units passed and defective, and the lattoi classified 
accorcling to the expense accounts to be charged Remaiks must be 
enteied on the time repoits regarding unusual happenings affecting 
production costs In this work the timekeepcis act as the cost depart- 
ment’s laboi representatives in the plant 'This work, like dispatching, 
necossaiily requires constant and close contact with the woik as it 
pioceeds thiough the shops Although the timekeepers aie generally 
located m the shops, they aie m most plants responsible solely to the 
cost department, in some plants they are responsible to the loreman 
or to the supoiintendent 

Although many plants have separate timekeeping departments, some 
have discovered the advisability of combining dispatching and time- 
keeping In such cases each shop clerk performs both functions under 
the direct control of the production control department and imdei the 
funcUonal control of the cost department with reference to the time- 
keeping activ ity This practice of combining dispatching and timekocp- 
ing usually is not only less costly but also more satisfactory to the cost 
department because the dispatching portion of the clerks’ duties compel 
their being more familiai than the usual timekeeper with all details 
regarding actual production Thus the information recorded for the cost 
department is likely to be more accurate and complete than if compiled 
by a clerk performing timekeepmg duties only, piovided the cost de- 
partment pi escribes the data it requires and the pioduction contiol 
department cooperates thereon 

Foremen — Theie is a diffcience of opinion in practice between cost 
accounting and factory executives legaidmg the cost duties of a foreman 
In some companies, foremen play a, mijoi lole in collecting time, pio- 
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diiLtion, and cost dila m form of reports statistics ind otlier detailed 
iiifuimation In such instances foioraen act as cloiks ind timel eepers, 
and soinetimea as dispatcher as well, and pcifoim the duties pieMously 
described under those headings Most companies belioi e foi omen should 
not pcifoim cleiical duties and should limit then acliiities to serving 
as opoiating cxccutnes who hue no pul in cost hndmg otliei than 
obseicance of specified rules to manufictuie products in accordance 
with standaid pi ictice and vitliin standard illowances 
Inspectors — Inspectors plat an impoitant part in the opeiation of a 
cost dopaitmcnt Upon intoimation furnished bj the inspectois’ lepoits 
(1) the quantity of good pioduct is deteiinmed (2) the quantity of 
scrap 01 waste is established and (3) the relative eflnciencv of pioduc 
tion dcpaitments in manufaituimg products of standaid quilitv is ineas- 
uied These data also seive as a guide foi detei mining the standard 
scrap allowances for each pioduct and as the base fui o ilculating the 
cost of, 01 loss on excess sci ip Moreover, the iiispectois lepoits fre 
quently aie the bases foi chirgmg the responsible depaitment foi the 
excess costs of reworking unsatisfactory pioductioa In oidei that Ihe 
cost accounting depaitment receive full mfoimation inspectois' reports 
should bo complete as well as accuiate 


Personnel of Cost Department 

SELECTION OF PERSONNEL —Piopei pcixonnel to operate a 
cost system is just ns important ns the system itself A weal sjslom 
with a strong peisonnel may smvive, while a strong system with a weak 
peisonnel is likely to fail Peisons selected to opeiitc the svstem should 
possess a sound technical knowledge of accounting pioicduies, not only 
ot cost accounting but of genoial accounting as well rho> should poa 
soss sufficient vision to enable tliem 

1 To tiace the effect of changes in coat on compaiiv opei itions 

2 To detect eirois and irregulaiitiea that maj ctcep into the records 

3 To visualize the various manufacturing operations 

In Older to minimize fiiction it is advisable to list the personnel of 
the cost depaitment then titles and duties The following is a sug 
gpstod outline adapted fiom Dohi, Inghram, and Lov e (Cost Account 
mg) 

1 Head of Accounting Department Called Auditor or Controller — 
Duties include the supervision ol the woikings of the depaitment appiovnl 
oi all impoitant transactions as entered on the rccoids and the sigiimg of 
dll statements hetoie submission to the vaiious officials of tho enter prise 

2 Factory Ledger Clerk — Where a sepaiate factory Icdgii is operated, 
it IB handled by the tactoiy ledgei clei k whose duties ai c similar to the 
gcncial ledgei cleil At the end of each cost period the gcnci il and factory 
lodgci cleil 8 have the dutv of leeonciling the intcilocl mg accounts of the 
two ledgers 

3 Balance of Stores Clerk — ^Wliere peipetual iineutoiies are kept in 
the cost department, this cleik has chaigc ot the stoics hdgei and his 
duties include tne entij oi goods leteivcd tho ciitiv of goods issued and 
the balancing and leconcihation of the stores leilgcr with the contiol 
account 



Set 4] 


PEESOmiEL OF COST DBPAETMENT 


4 Cost Clerk — In a job order srstem this clerk has chaii'e of the cost 
sheets the entiy of material and labor chaises thereon, the tulculatioii of 
the Hctori oKilicad applicable and the tompiitatiou of the tost of the 
finished piudutt iihen coiiipletea These duties are modified to suit piotess 
tost oi stand lid tost sj stems 

C^Time Clerk — Tins clerk has charge of the recording of time bv the 

G Payroll Clerk — This cleik baa tbe duties of gathering the time caids, 
computing tilt noil mens pay entering the necessary data on the pay 
rolls and pitpaniig the payrolls for entry 

ORGANIZATION OF THE COST DEPARTMENT— The cost 
dopirtnient's oifeanizntion lanes with the size of the company A large 
manufaotuiei must dnide the cost accounting activities into more 
gioups than shown in Fig 3 for convenient administration, while a 
small company has no distinct groupings in fact, m veiy small com- 
panies it may be difficult in actual opeiation to distinguish between the 
cost accounting and the geneial aocountiUo personnel and actii ities In 
the small company, the dmsion of duties is likely to be detoimmcd 
largely by the skills and expenence of one oi two persons and nil de- 
tailed woik IS oiganued around that peisonnel Nevertheless it must 
oe lecognized that the same kind of steps and activities aie peifoimed 
by the small company as by the laipe One person in a small companv 
supei vises more kinds of activities than an executive in the large unit, 
and in a V eiy small unit, one peison may supeivise all aotiv ities or may 
actually perfoim all the work involved in several activities, foi example 
fiom timekeeping and payroll work to computing the cost of sales 
amounts 

The duties of the peisonnel also vaiy depending upon wliethei the 
cost plan IS of the “actual” or “standard” tvpe Moreovei, the details 
of oiganization depend upon how the actmties associated with cost 
accounting aie distnbiited among the opeiating departments Assuming 
the cost depaitment of a medium-sized plant to be organized as showm 
in Fig 3, the duties of the yaiious peisonnel aie described below 

Duties of Chief Cost Accountant — An cxecutiye in charge of a cost 
depaitmont is common to manufacturing companies and while his 
official title mav vary as between cost accountant factoiy accountant 
works accountant and the like, his duties aie more or less unifoim The 
chief cost accountant’s duties include 

1 Supelviaion and coordination of all details in the collection of cost 
figui es 

2 Presentation of cost and expense information developed in the cost 
department 

S Studv of tile cost accounting plan and the lesultant reports to the 
end that thej niaj become of increasing value in assisting the oper 
ating executives to manage and contiol their depaitiuents more 
effectivcli 

4 Contactiiif, the executives of other departments determining the 
needs and desires of these executives and foimulating plans tor dis 
seininatjon of cost data 

James states (N A C A Year Book, 1930) 

I have had iiianj shop superintendents and managers say to me that a 
plant accountant oi works accountant was worth his weight in gold vvho 
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could gi\e to the contiolhiifi head of the plint 'nise counsel based upon 
buBinesslike intcipretatiou ot hia ouu iituics 

In shoit the successful -noiking of a cost dopaitment depends upon 
the ability of the chief cost accountant to malyzo to determine the 
needs, and to piesent peitment inloimntion to the man igcmont of the 
business 

The chief cost accountant’s most impoi t int technical ciuiilification is 
his ability to keep his cost sjstem up to dite is loal accounting tech- 
niques dec elop and change to pioduce moie and inoie useful intoiina- 
tion foi those opeiating o\etiiti\es He should ihvijs keep m mind that 
the loutine opeiation of a cost accounting plan icquiies less ability and 
technical knowledge than the impro\ ement of the plan and the selection 
of appiopnatc new practices 

Duties of Cost Supervisors and Clerks —Upon the cost clerks’ shoul- 
deis rests the responsibility foi examining and collating the many dot ills 
of cost and expense infoimation which are passing dailj fiom factoiy 
and othci depaitments to the cost dcpaitment In the stiess of woik, 
eirois creep m, mistakes in production letoidmg, in pacing, m matonals, 
all of 'which must be detected to aaoid euoneoiis cost lesults Moie- 
over, all cost cleiks should hare a bisic understanding of accounting 
pimciples so that they can piepaie then lepoits and dati lu piopoi foim 
for entij m the accounting iccoids and understand the laliie and 
of the work produced ba them Obviously the gieatoi the lesponsibility 
of the clerk oi siipervisoi, the moie impoitint it is tint he be well 
trained m accounting 

The cost clerks’ duties may be described as loutme with the qualifica- 
tion that the loutme ohers many xaiiations so that constant thought is 
lequned Moie specifically one duty of the cost cleiks is to post oi 
distubute infoimation legaidmg the consumption oi use of mateiials 
Laboi ohaiges, hi ewise, must bo allocated to their lespeotne jobs, 
opeiations, piooesses, depaitments, oi expense classifications Supenm- 
posed upon material and labor charges, bmden must be distiibuted on 
some predetei mined bisis Finally these amounts must be accumulated 
foi repoiting to management and foi lecoiding in the books of account 
Cost clerks should be famihai with operations of a plant, the materials 
used, and the nature and use of finished pioducts To this end, cost 
cleiks should be encouiaged and lequired to visit the plant fiequently 
to leain its work, organization and pioblems In fart all new clerks 
should be taken on a toui of the plant befoie oi shoitly aftei then first 
acquaintance with the cost accounting system 
'The goodwill which cost siipeixisors can build for thomselies is 
illustiated by the comments m a lecent house oigau concerning the 
company’s contiollei 

Oui contiollei ‘Diminutive Tommy” is peiliaps the best kiiowai to the 
mills of any of oui New Yoik associates because ho spends much of his 
time nt East Douglas consulting with our various executives, obtaining 
the data and details for use in the vaiious activities of the oigani/ation 
and in the icseaich and studv that must ot necessity be continually followed 
it we aie to 1 eep abreast of the times 

This IS particularly important foi the senior accounting supeivisors 
and executives who must supply the vision for improving then own 
cost plan and leports When compaiing their methods with what they 



bee 4] 


PLRSOisNliL OF COST DEPAKTJIENT 


191 


reid about oi see m other companits, they must be able to select the 
best of modem piictices for then company On the other hand, it is not 
an eas\ task ioi the supeivisoi to institute changes and impioiements 
He must keep the piesent sjstem opeiating at top efBciencj nhile deiis- 
ing and instilling the new system, and then must face all the problems 
and kinks of bunging the new sjstem to top efficiency This requires 
time and patience 


RATIO OF COST CLERKS TO EMPLOYEES —The question 
of the latio of cost clerks to tactoij employees frequently arises m 
studying the oiganization of a cost depaitment A generalization cannot 
be gnen because of the many \anables, eg the type of industry and 
of products, the plant facilities the disper ion as preiiously described 
of the detailed work of compilation and lepoitmg of data among dif- 
ferent departments in the controller’s gioup and in the faotoiy, the 
variety of details compiled and icported the abilitj of the cost depart- 
ment peisounel and the needs and demands of the management for data 
and lepoits Olhci aeiy important factors are the type of cost system, 
and the ability of the supeuisors to install the most efficient methods 
^either manual oi mechanical 

“ One sun ey, based upon tabulations of the numbei of peisons engaged 
only m the compilation of costs of products, also disclosed that the ratio 
of emplo^ ees engaged m cost accounting to factory employees decreased 
as the size of the company increased Companies employing up to 
600 employees aioiaged one cost dork to SO employees, while m largei 
companioo one cost clerk to 160 employees was common. This differ- 
ence m part, is due to the presence in large companies of manj detailed 
transactions of one kind which can be handled en masse and in pait 
to the moie efficient methods found in large departments under spe- 
cialized diiection Anothei important factoi is that while the large 
company must employ more persons than the small companj to manu- 
facture one guen pioduct (the quantities produced are larger) both 
companies probably compile the same product cost the same number 
of times Repiesentative companies leporteJ as follows 


Total No 

No of Total No Pmploi ees for 
Cost Clerks Employees Each Cost Ckrk 
Metal plant — varied products 

(jobbiUo basis) 9 1 400 155 

BuWr tnes and tubes 22 3 203 149 

Automotive parts 3 360 118 

Food oontameis 5 600 120 

Vacuum deaneis 4 300 76 

Brass worlss 10 1 200 120 

Pliarmaeeutical products 10 4 600 281 

Gasoline refinery 4 200 50 

Salt manufacturing 5 300 80 

COST OP COST ACCOUNTING — ^The expense of mamtammg a 
cost department is a subject which causes periodic discussions m ev ery 
manufacturing company This question of accounting expense is one, 
however, that is applicable to general and all other accounting and 
clerical activities as well as to cost accounting The fact that it is a 
consideratile amount m all companies was shown in a compilation by 
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Swleis (NACA leu Book 192S> The figuiL', ho\^c\ei, sliowcd a 
wide 1 inge and it is a question whether Ihov posses^ nin leal sif^nifi 
canco A moio recent study was made by Sieplein (N k C V Bulletin 
\ol 19) who states 

Tilt. e\penditiiie incurred iii figiiiing costs has been found In inany tom 
paints to be less than ’4 of one pel euit ot sales In othci -words it < oats 
only 25 cents to obtain tiiie liiowledge ol the cost of piodutts foi a sale 
uniouiitaig to $100 

4. tabulation made some \eais oiiliei shows the cost of cost account 
ing ol one companj to be about 5 6% of diieet laboi hut bj the mtio- 
duction of some economies the tost dropped to 4 3^r 


Organizing Cost Reports and Forms 

PROMPTNESS OF COST REPORTS -Ei on if cost repoits aie 
aecuiata and of useful tjpes, they lose \ulue to tho opoi iling e\eouti\es 
unless they aie piepaied and distiibuted piomptlj, m time foi inefii 
oieney to be conti oiled The emphasis in modem in unoOment ■= philos 
ophy is upon planniiiR foi the piciention of ineffitieuti aa lu as pos 
sible The contiollcis lespon&ibilities foi the lianahition ot m ma,e 
ment’s plans into budgets and loi the piep nation of tost and otliei 
lepoits compaung the actual icsulta with the budget ed oi sUndud 
e\pootations aie two of the steps m pieicntmg and conliollmg incfli 
ciency Howeaei, tlic coiiLiollei s lesponsibilitj cauios fmtlici , his woik 
inuat be completed quickly, so that the lepoits aie timeh which meins 
that thejr must be lecenod by each opeiatmg e\ecuti\e while the 
activitj is still in piotess or an id in his mcmoiv, oi m time to pievent 
a continuing action Ih it avould bo less than sati-.£actoia 

The expeiience of stiong companies demonsti ites that fiequent tibu 
lations aie essential m ehmniatmg inefliciencies qmckla bcfoie they 
leach cntical piopoitions The cost depaitment must also leain that 
only summary figures aie nectssaiy so long as opeiations aie ofhcient 
but the loutine must be established by which the sumnianes tan be 
e-vpanded into detailed repoits if and when inefBcioncv inti eases Then, 
as soon as contiol has been attained, the sumnian lepoits aie leinoh- 
tuted and details eliminated Propel timeliness is ilhistiatcd in the fol- 
lowing examples of repoits 

Reporting Labor Efficiency — The time studi function estabhslies 
laboi tune standaids foi peifoiniing eadi opeiation Attuil laboi time 
and pieces pioduted me lepoited by the timekeeping and dispatcliing 
function so that the efficiency of each woilti and rath depaitment may 
be monsured Each day, if necossaiy, a icpoit can be iiudt to foicmen 
and factory siiponisois of the efficiency of each woikei oi each gioup of 
woikeis undoi then diicction These lepoits mav be leis detailed oi 
m summary form accoiding to the needs of the moment Foi example 
details lepoited may include the efficiency expiessed as the poicoiitage 
of actual piodnction to that expected, the latio of indiioct to dnect 
workers, and the houis lost oi wasteci by inefficient woikeis oi as a 
result of the woikers waiting foi matenals oi tools oi foi machines to 
be lepaired, the lattei wastes being a measme of the pioductiou control 
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effectn eness fan which foremea aie Requently blamed although not 
aesponsible 

The pioduction supeiMsors in many plants leceive such leports each 
afternoon oo\ermg results of the preiious day Thus weaknesses are 
disclosed to foiemen without then having to handle many papeis, and 
befoie the opeiation involved is foigotten Some plants endear oi to 
obtain the same result by requuing foiemeu peiaonallj to renew and 
appiore each woikei’s time card and production lepoit This and 
similai measures aie poor makeshifts and actually may be \ei-y costly 
in the demand upon the foi emeu’s time to handle every time caid and 
make the compaifson between expected and actual pioduction 

Reporting on Overhead — Overhead reports foi each pioducmg de- 
paitment and expense leporta foi sales and seivice depaitments aie 
essentials m every well-managed oiganization, but otten aie compiled 
so late as to be almost useless For example, the monthly reports com- 
piled m one company having many plants with several Inindied piodiic- 
tion centois and seivice departments, are not completed and distributed 
until after the twentieth of the month following and sometimes later 
Tins IS considenbly later than is good practice The cost department 
not only should issue these lepoits by the eighth of the month following 
but at times should issue weekly tabulations of actual and budgeted 
expense for the items which are under the supervisors’ direct control 

kVith piopci oiganization a cost department finds tiequent tabulation 
and distribution of data not only of gieatei value to the opeiating 
supervisois but also of convenience to itself Most cost departments 
summanze the hundreds of woiking paper details once each month aftei 
the close of the month to which they applv This lesults m a peak of 
work, and oftentimes much overtime as well as delay in starting the 
new month’s loiitine work Ficquent summaiization oi reporting, such 
as daily for laboi data and weekly foi expense and ov eihead data sav ea 
the month end buiden and establishes a favoiable leputation foi the 
cost department’s ability to supply data which are useful and timely 

Reporting Product Cost Data — The sales department is natuially 
dependent upon the cost depailment foi pioduct cost data borne cost 
departments never submit such costs unless lequeatod by the sales 
department Thus the time when these data may be of real importance 
IS often passed and the company suffeis The cost department is 
handling daily the details of all elements of cost and theiefoie knows 
when changes in cost are occuinng It should take the initiative of 
reporting piomptly such changes as are impoitant, either upward oi 
downwaid to the sales department 

ELIMINATING USELESS REPORTS —Constant watchtulness 
must be mamtamed to employ more eflicient methods and to eliminate 
unnecpssaiy work, particularly lepoits which do not "pay then keep ” 
Ways and means aie fiequently found to enlaige the activities and im- 
prove the service without increasing the expense This leads Papwoith 
(NACA Bulletm, vol 9) to state 

It pays periodically to inventory the reports emanating from oui clepait 
ment and check them against their actual usefulness to the people to whom 
we aie furnishing them If they aie not much used ask foi permission to 
out them out or cut them out without saying anything and watch what 
happens 
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Along this same line too nnn\ leports are being tiped or copied long 
hand whcie the oiiginal -norl ing papeis in pencil if iicitlv done nould 
sene just as well I hare seen sticral nice little stenographic copimg 
lobs discontinued after a caietul sludv ot the real iitihtj of their product 
Anothei ad\ intage ot using the oii„iiial pipeis la that the time ot copy 
mg IB swell and the data leach the place where thev cm do some good 
just so much quicker 

If we are to be held responsible by management tor the cost of operat 
ing our departments and we shall he sooner or liter kt us show manage 
ment what some of the piactically useless things we me expected to do 
actualh cost I hare seen mauageis asl foi the cost on a complicated 
assembled pioduct light off the griddle ii fleeting last weol s labor hg 
ures and todai s niateual costs The cost department would woil feicr 
islili binning midnight oil in some cases and the lesiilt would be a plus 
or a minus of 2 oi 3 cents on a product eostiiio aiound $20 as compared 
w ith the cost used in last month s cost of sales 

Needless lequesis from too many sources have fiequently added con- 
Bvdeiably to the cost accounting expense Good pi ictice demands that 
requests for special mfoimation fiom the cost depaitment be held to a 
minimum Such requests should deai thiough one pci'son vested with 
authority to turn down whnt appear to be urn oibon able and unneces- 
sirv requests although the poison making the icquost will fiequently 
withdiaw it if advised of the time and expense lequiiecl foi compilation 
On the other hand care must be taken that worthy icquosts are not dis- 
couraged 

STANDARDIZATION OF FORMS— Rcpoils which aie to bo 
piesented to executives and opeiating men should be nttiaotivo and 
easily understood Opeiating men and management do not have the 
accountant’s faculty for interiireting figuies and often miss the meaning 
of a statement unless it is piesented in the most obv loiis manner pos- 
sible It may even be ncccssarj foi the designei of a repoit form to 
emploj nontechnical language particulailj in the eatly days of a svs- 
tem’s installation For example on a departmental ov erhead report for 
use by a toreman it may be bettei to use the phrase “v on should have 
spent” instead of “budget,” at least until the foremen have been edu- 
catecl to understand the nature and significance of a budget Forms 
should be kept to a modest size with subject mattei as restiicted as 
circumstances allovy Standaidizmg of forms used has the double ad- 
vantage of effecting economies and of speeding up the piepaiation of 
statements Thus Papworth reports (N AC A Bulletin, vol 9) a saving 
of 50% on printing md stationerj by using stock sizes elimination of 
useless forms etc Knuff reports (N A C A Bulletin vol 14) 

Standardizing on form sizes facilitates the compilation of reports as well 
as the tv ping and filing of such reports We have recently clinuged nil oiii 
cost sheet fen ms from 11 \ 17 to 8% x 14 the change effecting a lediic 
tioii in the cost of forms to the extent of 36% to 40% a i eduction m the 
time of tv ping and dittoing of appioximately 26% and above all the con 
veiiience in hanclhiig a cost portfolio of an 8% x 14 si/e as compared to 
an 11 X 17 brief case si/e permits our busy executives to utilize their 
travel time m digesting costs which naturally leids to better and nioie 
efficient management 

Designmg Forms —Because of the nature of its work, the cost 
department is frequently called upon to design new forms or to redesign 
old forms The principles set forth below apply equally to the design 
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of report foims and to that of accounting and other records A review 
of the forms in use with illustratne entries is helpful whenever new 
or le vised foims aie contemplated as well as when reprinting Fre- 
quently it IS found that some spaces aie not used while other spaces are 
used for pui poses not intended because no space was provided foi the 
specific item 

The exact design depends on many factois, that is whether the forms 
are piepaied foi use manually oi designed to be used m connection 
with mechanical equipment Specifically, the following suggestions are 
made by Heckeit (Accounting Systems) 


1 Know definitely what purpose the form is to serve 

2 List all inloimation which the foim should carrj, omit all unneees 
sary infoimation 

3 Determine lelative importance of each type of information and 
amount of space each requires 

4 Select stjle and size of sheet or card which is most convenient eco 
nomicul and practical, oi m case mechanical equipment is used 
size and style of form suited to equipment 

5 Arrange positions of infoimation in manner most convenient for 
recording and for subsequent reference and use 

6 If toira is for machine use make sure that it works efficiently in the 
machine for which it is designed 

7 Omit hoiizontil lines from machine forms 

8 Note cnicfully preceding forms from which information is taken and 
succeeding forms to which it is transferred so that convenient ar 
rangement of data and multiple copies can be used to eliminate any 
unnectssaiy steps 

9 Select colors which are useful in identification and readilj legible 

10 Place necessary intructioiis on forms to insuie their pioper use 

11 Check eaiefully motions of clerks or machine operators in use of 
foim to eliminate lost motion thioiigli imperfect anangement 

12 Caiefully test all important foims by actual use befoie large quan 
titles are printed 

13 Secure criticism of clerks and operators as lesult of tests 


Arrangement of Material — The infoimation on the foim must be 
ai ranged so that it is as clear, concise and simple as possible In appear 
ant e the form should be pleasing and should be so designed that a mini- 
mum of training is required in its proper use The title and identifica- 
tion number oidmaiilv appear at the top All column headings should 
be as clearly descriptive as possible The luling and spacmg should 
provide adequate space for legibility 
When a foim is to be filled m on the typewriter, it should be so 
designed that once it is adjusted to the proper position in the machine, 
the wilting will fall automatically in the pioper spaces without further 
adjustment Proper margin space must be piovided for any foim 
adapted for use on a typewnter Forms for other machines must of 
course conform to the mechanical lequirements of the particulai 
machine in question 

Selection of Paper — The quality of paper chosen for the various 
forms must depend upon 

1 Impoitance of the foira 

2 Amount of bnndlina which form must withstand 
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la tins connection Hoekcit (ALCOuntmg Systems) states 
Tlic quality of piiier scleited must enntorm to the pm pose nliich the 
foini IS to stive A diiih icpoit handed to n foicmiui lequiies onh an 
intxpLnsne bond papu but ii ittoicl ot lepisttitd bonds of long term 
legimts a fcood quahtv of Itdtei papti At,ain if fieqiiLiit erusnies are 
nettstnij on a foiin it is pool teononiv to use a cheap papti stocl 

Pnpei ot difttrent colois can be used to greiit advantage to distinguish 
tlic copies of imilti eopv foims oi to distinguish diffeient sections of related 
teeoids Colors should be selected on which tile printing or writing 
will be legible 
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The size of the foim should be determined by the following factors 

1 Contents of the form 4.mple space should be allowed fw making 
cnti lea w ithout w iste 

2 Size of binder folder or filing unit Dindeis and filing deuces are 
built in stand'll d sizes It is usually possible to design forms to con 
foim to such sizes Nonstandard devices aie alwajs mon expensive 

3 Pioper size to cut economically from standard sized sheets Flat 
papeis aie manufactured in standaid sized sheets and folms should 
be designed so fn as possible to cut without waste from such sheets 

Fig 6 shows the dimensions of indmdual forms which can be cut 
without waste fiom standaid flat papeis 

Printing Specifications for Forms — In older to avoid confusion and 
misundei standing, a caiefully diawn copy of the form should be pre 
paied, and detailed specifications made out foi the punter iig 6 illus- 
trates a punting specifications sheet, the use of which avoids any conflict 
with the piintei It is m the form of a foldei the mside of which is pro- 
vided with lajout ruling for the bettei piepaiatiou of the foinis foi the 
punter Instructions concerning type face, size of type, etc , are inserted 
on the layout sheet 


Speeding Up Closings and Statements 

TIME REQUIRED FOR COST REPORTS AND STATE 
MENTS — At the end of the accounting period, the detailed infoima 
tion must be summarized and infoimition picsented m clear-cut inte] 
ligible foim Monthly repoits to be of value foi contiol puiposes must 
be submitted piomptly, if possible not latci than fourth oi fifth day 
after close of pciiod 

Cost ropoits lose their value as they age Unless a fairly rigid sched- 
ule for these lepoits is established, it is geneially found that each month 
there is some leason for delay With an estibhshed schedule for re 
ports, these leasons foi delay disappeai Puoiity of repoits should be 
detei mined and made clear to all interested paities This helps to 
eliminate friction Loose-leaf bmdeis can be piovided foi those leccn- 
ing statements but individual statements should bo issued as completed 
No statement should be held up foi the sake of piesentmg an executive 
with all of his statements as a gioup 
Paul and Cassel (N AC A Bulletin, vol 20) repoit that by levising 
the accounting methods of a certain company and with the same pci- 
sonnel the time foi issumg monthly lepoits was reduced fiom 30 days 
to five days aftei the close of tho peuod This is for a complete detailed 
opeiating and financial statement, howevei, a preliminaiy statement 
of Profit and Loss is furnished on the thud day ot the month 
Wilson (NACA Bulletin vol 20) repoits that the balance sheet 
IS leady by the eighth or ninth of each month He states 
We can produce still earlier financial statements but not economically 
Since our budgetary contiol has not yet been developed to the point where 
earlier statements would be of great advantage the extra piessure and 
cost that would be required to better oui present record are piobably not 
worth while 
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The sime somce also si itos that tlio mim oflito closing pioceduie 
Ins been lensed so that sliLcmcnts aie issued ^\lLhln 24 linuis iftei 
loceipt of mill data Along the siino line Knuff stales (N A C Bulle- 
tin, \ol 14) that it IS possible lo submit cost data is oailj ns the third 
to the eighth day following the close of the cost period In his own 
company, books are closed on about the fifth daj of the month 
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Eaily figu}es permit the uncovering of leaks not detected m the dailj 
matenal and labor analyses They also make possible prompt sales 
analyses, billing, accounts receivable statements, etc Fmallj, aceoidine 
to Horn (N A C A Bulletin, vol 9) 

Ihe work incident to the monthly closing at head office consumes two 
full days alter the leceipt of the works reports so that allowing nine days 
lor the completion of the work in preparation of the works lepoits and 
the preliminiry work at head office duiing the same period with a daj toi 
the mall delivery from works to head office, all told twelve days are eon 
sumed in completion of the monthly reports 

It will also be noted that the detailed information peitainmg to the 
works opeiations is available for the works manageis not Intel than the 
ninth day of the following month and the statistical iiifoimation obtained 
from the worl s reports is in the bands of the executives on the day follow 
ing the receipt of the last works report 

Almost all of these sources state that furtbci impiovement is possible 
and IS expected In the piesentation below, many techniques that have 
proved useful in practice aie presented as aids in shortening the time 
required foi tlie periodic reports and statements Howevei i( is the 
opinion of leading cost accountants that getting leports out on time 
depends peihaps more on the “will to do” than on anv other one thing 
They feel that ev on if the system is not ns streamlined as it should be 
to get prompt lepoits, the “will to do” helps to streamline it 

AIDS IN PRODUCING EARLY REPORTS— Paul and Cassel, 
mentioned above summaiize aids foi early reports as follows (N AC A 
Bulletin vol 20) 

1 Scheduling of time of accounting depaitment loi specific tasks 

2 Pioper chart of accounts 

3 Pioper general ledger controlling accounts 

4 Definitely defined duties of members ot accounting department and 
absolute cooperation 

5 Establishment of standards or predetermined average costs for pie 
limmary statement of piofit and loss 

0 Avoidance of bottleneck or the ‘bulge” in the work of the accounting 
department 

7 Early closing of the voucher register 

In the same issue Wilson mentions the following conditions as pre- 
requisites for early leports, paying special attention to conditions of the 
accounts at the mills 
We have 

1 Abandoned calendar periods to facilitate accurate and economical 
distribution of income and expense items 

2 Decentralized our cost accounting procedure to avoid duplication of 

3 Installed a standard cost system to speed up inventory and cost of 
sales accounting 

4 Arranged to close mill hooks of original entry promptly 

5 Made mill accountants responsible to the controller instead of to 
null managers 

6 Installed appropriate accounting and calculating equipment 

7 Developed a flexible and practical program of closing work 

8 Built up a capable accounting staff 
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Conochiius the abandonment of calendar periods, Pinl and Cassel 
iRiLL tvith Wilson on thib point 

To the il)o\e methods it is he'lie\ed iie should add the thiitcen peiiod 
Ji 11 IS an lid to ciih lepoits In these cases it cuts donn the ac 

tmliitnnts time itqiUied in splitting the pan oils foi laboi and salarj 
acciuals Fiom tint etiiidpoint it lesnlts in cutting down llie time leqmii. 
meiils in seLiuing the data needed fot the closing 

SHORTENING UNIT COST COMPUTATIONS -One factor 
likoh to delaa only stitement piepaintiou la the ntcessiU foi making 
mnn\ unit cost calcuUtions The geneial tendenca la to c«i\ them out 
for too mau> decimals This involves wasted effoit 

1 In miking unit tost c ilculatioiis 

2 In toinputing total costa 


Excess digits influcnte the net icsult veiy little By diopping such 
digits fioin the unit cost the mimbei of cnlculntions pci miehme 
opciatoi pet dav can be substantinlh mti cased 
Concemmg this point Ixnutt(NAr4 Bulletin v ol 14) states 


A tost shtet whnh iiflttts unit costa foui flic oi six pi uts licvond the 
decimal point is the 1 iiid ot icpoit that discmuagea cost intcusts and 
slioulil he (tiscontiiiiicd It nutssiiv iniioase the ai/i of tin unit of pio 
dnction and leflcct a cost in dollais and cents oi two pi ucs hcioiul the 
decimal point 

Opciatin, liciids pitfei liiicf and tonciho icpoits Eicn dolliis ind onh 
till) places Invoml the dccimul point la satisfuCtoij foi cxlnbiting the cost 
of a unit in most cases 


Tho siniL piiniiplc is ohsened when cents aie omitted fiom icpoits 
wil limit ipconuliation of totals, and even dollai amounts on impoitant 
statement' oi maim lepoits 

STANDARDIZING REPORT PROCEDURES -I he effect of 
standjidircd pioctdmes is to shoiten the time leriuiied in the prepaia 
tion of statenienta Heckeit (Accounting Rvstems) lists the following 
suggestions in dev eloping a standaidized pioceduie 

1 A complete svstem of codification of nccomits opeiations linen 
tones etc should be developed to pi omote ceitaintv and nnitoiinitv 
of pioceduie 

2 All dnily aecoiintiiig recoids should be piompth dispatched and 
Schedules stiicth adheied to Where delavs oeciu, tliej should be 
quicllj detected and collected 

3 As till IS possible the data when fiiat leeorded sbould be cnteied 
on fan il icpoits tbcicbi diminating fiulhei eoining diiidic itioii 
and ichultiiig eirois 

4 Data needed foi snmmai i/ing sudi as entiiicei ing and shop factois 
special pavioll diali ibntions powci fiietois etc can be developed 
bcfoie the list daj ot the month 

5 Mum foims Snell as vonthCis uid icports can be plirtly filled in 
befoit the end ot the month Headings iieeouiit lists names com 
piuntive hgUies etc (an 'be filted 'in in advance leaving onij the 
Cui'ient figures to be tftlded wlicn'ieadv 

6 Just hefoie tho end of the month the puiehasing dopaitment should 
go ovei the ipuidiase oideis which have been fillecl but ioi which 
ilivoioes have not been received tnid piOpaie memoiandmn bills 
tlieietoi If any impoitant detail is lacking it may be secured bv 
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telephone fiom the vendoi If coirections aie lequned later they 
can be made in the folloiiinp; mouth Such minoi differences in no 
■nay affect the \aiue of the final reports 

7 Where branches are located at some distance the branch rcpoits 
mav be completed and sent iii up to within a day oi two of the end 
of the month Additional data for the icmainint days may then be 

8 The accounting department must be tinned to accuracy This of 
coulee IS not a i esponsibilitv of the system man but is neeessaiy 
to cairy out a plan of prompt repoitmg The system man must de 
yelop the checks on acciiiaey 

9 Iffoit should be made to supply every division of the accountiiu 
department with the most efficient mechanical equipment and uitli 
efficient operatois 

10 Employees should he trained for duties other than their own spe 
ciflo taslcs, thereby eliminating delay from absenteeism 

11 Trained clerks and machine operators may be passed from one 
department to another as the peak loads progiess through the depmt 
ments 

12 Coopeiation of all operating departments must he seeiited This is 
not difficult once the executives become accustomed to prompt intor 
mation 

13 1 inally a schedule should be prepared foi the summarizing period 
shoiuiig the day and houi that every task should be finished and 
every inteidepiiitmental report completed Responsibility for each 
movement of data should be definitely fixed 

The above points aie suminauzed compac'''y by Wilson (NACA 
Bulletin, vol 20) 

1 The developments of a geneial ledger staff each memboi of which 
is fully tiained in every aspect of closing work 

2 The oigamzation of the accounting department along "group rcspoii 
sibility ’ lines 

3 Tile airangement of the chart of accounts to male possible a com 
pact geneial ledger quickly transfoimed into a balance sheet and 
income statement 

4 The niiaiigement of oiiginal records and woikmg papers so as to 
permit a great deal of the closing woik to he done in advance ot 
the closing date 

5 The arrangement of woil ing papers and ledgers to allow foi the 
division of the closing woik among as many accountants as are 
trained and available 

6 The elimination of such traditional bottlenecl s as the trial balance 
book or the intra company consolidating schedules 

7 The 1 ationalization of cleiical and accounting proceduie and per 
Boiinel and the elimination ot unneoessaiy rccoids to facilitate eaily 
closing of books of oiigitial entry 

STAFF EDUCATION AND GROUP RESPONSIBILITY - 

One nianiifai tiirer lepoits tint each man m the cost depaitment is 
ti allied to 1 now tho duties lonnected with the various functions of the 
entne department Each is capible of summarizing the monthly trans 
actions of any mill This provides extreme flexibility of the stiff m the 
matter of i division of laboi No one membei is exclusivelv lesponsible 
foi any particular task This company sties^es gioup lesponsibilily as 
opposed to individual responsibility In fact, the staff members are 
shifted fiom month to month to perform different functions m connec- 
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tion AMth the closiiu; inocP’^s iml statement prepaiation If peaks 
do\elop, men cm be shifted, for e\aniple, ilson, cited abo\ e stitos 
ihe mill uiuriial icachca us on the luoiuinp; ot the ilni aic aie to complete 
0111 noik Ucie one uiuii to &pnmh/e in tlim null and be iccpiucd to do 
thiB ^^olk iiloni, 0111 24110111 sclicdulc aioiild be imposoibk k suable 
tuiup ot gcuei il ledgei stiili mciiibeis male a simult iiicous attacl on this 
joniuil All the men on the pib hi\e niiess to the woil sheet e ith man 
pOistint, the lesnlt ot his aiuliMS ot oiu ot the null entiles As luiihses 
ot the null entiles appioneli eompletion a nun is assiened to idding the 
noil sheet Long hetoie the noil is eonipleted Uie hull ot its losiilts haie 
been tuuisfeiied to the tinil jouimil loudiei ivlieadj in piepai itiou Like 
nise long hetoie the loucher is eonipleted the bulk of it has been posted 
to the geueial ledgei 

A unique fcituie of this company’s sistem is that the prepaiation 
of closing journal vouchers his been centialized 
The diahursement caahiei the receipts cashier the at counts payable 
accounts itccuablc and other iniiior ilepiitment heads base been lelieied 
of the nionthh dutj ot sumniaii/iiig then ti uiaictions All jouiuU Minch 
CIS aie piepaied b\ the genciiil ledgu stall 1 ho decieasc in the 

nimibcr of ciioia ui inteipictiug tianaactuuia nliich aciompiuiicd tins 
change has made the closing pioteJuie amoothei and mole lapid 
Along similii lines Knuff (N \ CA BnllcLm, tol 14) icpoils that 
peak conditions cm be acoidod tiinsfoiimg dene il liel]; liora one 
depirtment to anolhei, ospeemlh dmiiig the month end lush Ills com- 
pany reciuits 25'/ti of the fotco required it closing time from other 
departments 

feomp overtime work is practually unavoidable dunno this period In 
fact Allison states that am aecoiintmg depaitment iiioduomg eaily 
statements without some ovcitune is beyond an.> possible doubt, over- 
staffed 

CHART OF ACCOUNTS AND CONTROLLING AC- 
COUNTS — The consensus ot opinion is that the use of a oird oi chart 
of accounts is an effective ud in speeding up statement preparation 
Knuff (N AC 4 Bulletin, vol 14) reports 
We issued a card of accounts which provided for strict uniformity m 
all of cm inanuiacturing accounting A code number w as prov ided for 
e icli ictoinit to peinut the use of mechanical tabulating Bv this method 
we eliminate desciiptive accounts on our recapitulations of labor stores 
and inventorv accounts as the code mimbera are used when tabulutiiig by 
hand or machine 

Time savings cm be effected through the use of charts of aocoimts by 

1 Limiting the number of major chart classifications to the number 
of captions on the conipanv s balance sheet and incoino statement 

2 Aiiingiiig the ictouiils in the older in which thej aiipoai on the 
company s statements 

In this wav, the gencnl ledger because ot its small sire is quickly 
posted md balanced and results m an early balance sheet and profat and 
loss stitement In effect thia makes the general ledger a book contain- 
ing mainlv controlling accounts In one company investigated by Paul 
and Cassel (NAG A Bulletin, vol 20) the following controls were 
established 
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Eaetoiy Ledger 
Deliveiv Expense 
SelhiiR Expense 
Administr itjvc Expense 


These oonUols made easier the piepaiation of the pichmmary and 
final piofit and loss statements because 

1 Trial balances of the eontiols maj be postponed for the final state 

2 The accounting work can be distiibuted to different membeis of the 
accounting department at the time of the peal loads tor that depart 

3 Accounting and tabulating niachines can be more readily adapted to 
a ajstcni having propel ledger controlling acroiinta 


TRIAL BALANCE — Some companies use the monthly trial balance 
as a step m quick statement preparation Thus one company using 26 
eontiollmg accounts lists them on a tual balance sheet following their 
order in the general ledger which m turn follows the older of their 
appearance on the statements The accounts are segregated m groups 
each group being designated by a key number By providing adjustment 
columns the total of each group lepiesents an item on eithei the 
balance sheet or profit and loss statement 

Howovei Wilson, mentioned above, disapproves of the conventional 
trial balance book He states 

A good many companies have designed the trial balance to serve an addi 
tional function making it the means ot gioiiping the various accounts in 
the geneial ledger which must appeal as a single item on the balance sheet 
or income statement 

The giouping pioeess is of course unnecesaiy in a general ledger whose 
accounts coincide with the statement captions Also the accounts benig 
few posting can he made directlv fiom the gencial ledger to the maioi 
statements omitting the trial balance The coriectness of the genera! 
ledger posting is automaticalh proved when the income statement results 
in a net profit figuie which checks with the balance sheet 

MECHANICAL EQUIPMENT — Success m securing early state- 
ments IS usually due to some kinds of mechanical equipment Duplicat- 
ing equipment, tabulating equipment mechanical caloulatoi'S, etc aie 
quite widely used It is the duty of the cost accountant to deteimme 
what accounting and tabulating machines can cut costs m the depait- 
ment and facilitate the handling of the great mass of details m produc- 
ing early repoits Trained operators must, of course be provided Some 
companies investigated rely on tabulating equipment to cut the time 
required for statement preparation Others prefer hand and machine 
sorting, as well as duplicating equipment (see later discussion) Account- 
ing and calculatmg equipment and, in general, the rationalization of 
clerical and accountmg proceduies aie impoitant factors m piomotmg 
early closings 

USE OF TIME SCHEDULES— In order to make certain that re 
ports are received at specified times, a schedule is laid out showing the 
exact time when such repOits are due Failure of one section to meet 
this date line may entail delays m other sections A large steel com- 
pany has the following mdex to its monthly closing schedule 



THL COST DEPARIMENT 


20 1 


!MASlFIt bHIEDUIL 
J had I iiut D i\ 
beiond Lust Diij 
Last Eia 
1 11 f>t Dia 
Si I Olid Dm 
Iliad Dai 


i it til 


INDEX 


DlPAR^^IE^^\I SllILDlirb 

treiiei il Bookl eepiiig Dcjiai tnieiit 
Billing Duputtiiciit 
Accounts Bijiible Depaitiiiciit 
Tieasiin Dcpaitmeut 
TdbuUting Dcpaituiuit 
I’l int Pai 1 oil Dep ii tment 
Mainifactmiiig Cost Dcpnitinciit 
Coat Pioduction Department 
Distribution Depai tment 
Stoics iiiid btutioneii Dtpiiitiiitnls 
Bill Mateiials Deputineiit 
bluet Mill Pioiliictiiin Dcpni Iriiciit 

Steel Mill Pioduction ind Olbci Misiclluncoiis Dcpiitmcuth 


Hio folloning srheiliilid items no Sflcclod fioni tlie in inufiu lining 
cost (Icpiitment sibedule foi the lliircl d ly of the month 


SCHPDDIE OP KEPOBTS 
Manuficiubino Cost Dci vriment 
Thnd Dll of Mouth 

8 00 AM - Manufacturing cost denial tment will rercivo fiom the diatn 
bution depai tment the inieiitoiv charges toi the steel dmaiou 

0 00 AM -M-iniifuctiiiing cost depai tment will leceiie iioni the loat pro 

ductioii depai tment the steel diiisioii 32 and 18 mill slucts 

10 30 4lM -M nmilactuiing cost depai tment will lecene from the distiibu 

tioii dep irtineiit the steel tin isioii cost exhibits 

11 30 AM - Mamif ictm ing cost depaitmeiit will iuiinsb the billing depart 

ment with the final billing 

12 00 M -Mnnufactuim, cost dcpaitment will recene fiom the cost pro 

cluotion depiiitment the steel 34 ind 24 mill metal sheets 

1 00 PM - Mniiiifactuiing tost depaitiiuiit will leceno from the general 

biioll cipiiig depaitmeiit ioialt> anutliei no 2 

3 00 PM -Mniiiif ictiuiiig cost depaitmeiit will tiiinihli tin general bool 

kiepiiig dt pill tmi lit with all miscclhuicouH voiicluis 

4 00 PM-Maiiiif ictimng cost dcpnitmeiit will receive fiom the distiibu 

tioii dtpni tment the shop fnitoi totals 

5 00 PM-Manulactmiii„ cost depaitmeiit will icicnc fiom the cost pio 

duetion dipaitnunt the steel division 20 mill metil Blieets 

7 00 PM-!Maimfaituiiiig cost dipartmeiit will leeene ti oni tlu cost pro 

duetion depaitineiit the steel division 18 and 12 mill metal 
slieels 

8 00 PM-Maiiiifaehning cost depnitment will lecene fiom the coat pro 

duetion depaitmeiit the steel dieision 9 mill metal sheets 

9 00 PM - Mainifnetui ing cost depai tment will leceiee fiom the cost pro 

ductiOU department the steel division 8 mill metal sheets 
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The closing cost procedure of another steel company as repoited by 
Knuff IS as follows (N A C A Bulletin vol 14) 

1 Closing of the pajioll record and laboi distribution the lattei usu 
ally completed by noon of second day 

2 Closing of stores lecoids and the monthly dibtiibution of stoies 
mateiial and supplies 

3 CloBiiig of raw inateiials invcntoiy records and the distribution of 
mateiial other than stores 

4 Closing of production records and the leiification of pioduct invcn 
tones 

5 Sumraariration and classification of all pioduct shipments made diir 


6 Distiibution and redistribution of seivice departments autihaiy 
pioducuig departments etc to piodnciufe depaitments 

7 Determining the cost of sales \alue of all pioducts shipped duiing 
the calendar month 

8 Compiling the gross profit and loss statement 

9 Closing journal entiiea to the geneial ledgeia of the coipoiation 
( 411 of this accomplished bv noon of the fifth ■noiUmg day ) 

10 Compiling the general financial statunuits 


To accomplish all this, use is made of daily accounting summaries, 
which elimmate peak conditions diinng the month and planned 
schedules of work connected with the closing program Strict adhei- 
cnoe to these schedules is lequiied Knuff states 


The schedule foi monthly closing is arranged departmentallv and the 
specific dry and hour of the time the report is to he furnished is indicated 
Eor example 

‘At 2 30 P M on the second day of the month the distribution 
section Mill furnish the cost depaitment with cost sheets wlucli 
will iiulnile the iaboi and stoies distribution inopeih balaiicuf 
with the contiola ” 


Tlie responsibility for data recened bv the distribution department to 
cairy out the above schedule rests w^ith them and no alibis are accepted 
This same iiile applies to all departments scheduled and when intoima 
tion IS lecoived from other than accounting departments the same lula 
applies 


A detailed piocedure followed bv a sulphui mining company is 
fuinished by Adamson (N A C A Bulletm, vol 15) 

Immediately upon punching the final card for the last journal entiy and 
cash vouchei all of the tabulating caids are easily hand sotted into joiiiiml 
entiy Older from which foimation a stitement of debits and ci edits by 
journal entries is tabulated For this statement the cash toucher enids are 
lemoved and a cluinniy curd of then aggiegate amount is substituted This 
pietents a listing of the cash touchers which is taken caie of bv a sepaiate 
statement reconciled with the cash book A convenient list of journal 
entries also serves ns a means of balancing against the manual control 
Its tabulation lequiros about 45 minutes 
All of the cards including those foi cash vouchei s are then sorted ac 
cording to general ledger account cost account and work ordot This sort 
ing lequiies 1 hour and 16 minutes Upon completion a statement of 
debits and credits by general ledgei accounts is tabulated in 45 minutes to 
provide a source of balance for the cost statement 

The tabulation of the cost statement takes 2 boms but as promptly as 
one schedule is off the machine it is passed to the emplojee ovilh the 
pioper skeleton form on which he has already posted the budget figures 
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iwu btpnogiuphei s tM)e ill the stencils in i little o\ci half a ilin using 
cIUl tipe in icliim,b On the 8’/ -s. 11 pite tlieie is leconimoiliited the 

MOil 01 (lei iiiimhei (nnilii its cost nceonnt) n Inlet ilehintion ot it nnd 
the ti\e columns ot litnies ii^ Liboi jMiiteiiil ISxjicnse lotiil nnd 
Budget 

Attei the stencil his been tipeil and the heading noil cndoi immbeib 
nnd dolinitions leiilied the figiues aie agiin chcel ed on the comptometer 
Ihe immeogiaph depnitment beeps an opciatoi on mu nnik until nil 
schedules, haie been lull 

All opeiatioiis no going on simiiltancoiish The tnbnlntod pages aie 
conimg oft the tabulating imcbine torn eniploveea aie eopiing fiom these 
pa„La to the skeleton foims the coinptonietei operatoi is eheel ing noil 
sheets and stencils the tno stenograpliei s aie pniiiidiiig out nioie stencilb 
a lull comes toi a couple ot cinploieia nho call had a fen stencils against 
aioik sheets the mimeograph is tuiniiig out 20 punted copies of call 
btencil Ihe booll eepci is i ipidlj posting the geneial ledgeis so tbit he 
can obtain the liguiea foi the aummiij fiom the geneial Icilgoi accounts 
Mitli nhieh the totals ot the aaiioiis schedules balinee Wo line a com 
pletcd cost stvteinent hy the tlmd div ot the succeeding month 

On a scpniate sheet toi eiieh noil oidti nunibei uc taped the desoup 
tious and coats of ranteuals chaigcd out on tlic n uchoiiae leqmaitiuns 
Ihia IS done by i iiions stcnogiaplieis in the otlue duiing tin ii spue hours 
tlmiughout the month so that a dctiil ot iiiateiial diatubiition foi each 
noil oidei is tuuiishod to the depaitment ainuiltaneouslv nith the coat 
stiUmeut The total cost on these detailtd sheets ittci the oieihoad per 
cciilage IS added nill coiicspoiid with the amount ot matcinl tolunm ot 
the cost htitenieiit loi each p utieulai walk oidei 


The entire accounting leport coaeis 40 to SO niimtogiaphed pages 
8V. V 11 in size 


PREPARATIONS FOR CLOSING— To bo cftcotno, the proce 
duie in closing bools and piejiaiiUo statements must be stanchidized 
To this end ill the aids mentioned above must be put into eftoct In 
addition, a good deal of woik tan be done m advance Thia involves 
ndv ance piepiiation of lecunmg journal vouchera use ot skeleton foims, 
etc In one case that ot a steel company data foi service expense dis- 
tributions aie piepaiod in adv ince and furnuhod on the tirat day of the 
month These covei engineering and shop faetoia aptcial pavioll dis- 
tnbntions steam water electiic povvei and air faitois A supply of 
skeleton lepoits vouchors statements etc is also kept on hand 

411 recoids which can be closed beloic the end of Iho peiiod must be 
summaiizcd befme the iiish begins, this la tiiie of both mam office and 
cost iccoids Accruula foi monthly statement piuposca covei only the 
majoi piofit and loss items 

Fixed Charges — Journal aouchcis foi fixed chaigos covoimg depic- 
(lation lixes insuiance etc, aic piepaied mcl ontoiod before the close 
of the puiod, in fact, atandaid closing journal eutiics in skeleton form 
may be uaod 

Planning the Closing Program — The planning and execution, of the 
closing piogiam involves all the points mentioned above designed to 
elimmatc bottlenecks These points iie summaiized by Wibon (N A 
CA Bulletin, vol 20) 
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1 Review the situation of the \aiious subclepartmenta well in advance, 
and shift additional staff to those behind in their work 

2 Have the neceasaiy forms planned in advance Woikint papeis con 
Bolidatiiit, schedules and financial statements are much able fiom month 
to month Each can be planned and a supply adequate foi a year or more 
prepaied on a duplicating machine Thus accountants will meiely have to 
fill in the ciirient faguies 

3 Ha\e comparative data such as budget figures or prior month or prior 
year figures filled in befoie the closing date ariiyes 

4 Have as much of the closing woik as possible done before the end of 
the month This includes preparation and posting of some journal vouch 
ers and the larger pait of the analyses of such books (if manually ana 
lyzed) as purchase register cash receipts etc 

6 Defer as much current work of the new month as possible until after 
statements have been eonipleted 

0 Split the general ledger and the subsidiary ledger into small sections 
and divide among the available account tnts for the iietcmiy mathematics 

7 Assume that mathematical work is coirect until the leverse is proved 
As with the general ledger so with the subsidiary ledger post directlv to 
the subsidiary finanoial statements analyzing inventories or expenses When 
the statements are finished check with the controls Nine out of ten will 
balance and a good deal of tedious checking and pieparation of trial bal 
anoes will have been avoided 

8 Ie,nore minor difterences in intercompany oi interdiyisioml accounts 
Treat them as deferred items and make mvcstigations and adjustments 
in the following month 

9 When as in oui case several companies aie involved since oonsoli 
dating schedules must immediately precede the preparation of the state 
merits they nccessanly represent a bottleneck Cut these schedules into 
small paits, eg one tor assets one for liabilities, one for income from 
opciations and one for net profit and distribute them among the staff, 
thus i educing the time required 

10 With sound prepaiation a well trained stuff and caieful avoidance 
of bottlenecks the balance sheet the profit and loss statement and the 
suppoiting schedules foi the various classes of expense for inventory etc 
aie completed on the evening of the day that final data are leceived fiom 
the mills 

Preprinted Journal Vouchers — Use of pieprinted vouchers, men- 
tioned above, is almost universal One manufacturer uses a standard set 
of nineteen printed jouinal vouchers, showing all information except the 
amounts the lattei are filled in manually The same manufactuier 
employs standard working papers prepared a week in advance of 
closing Also all possible entries are made out at the mam office prior 
to the receipt of the works report and posted Upon receipt of the lat- 
ter, only the worlcs opeiations need be balanced and jouinnlized The 
work may be fuither simplified by refeience to a suitable work sheet 
which is so arranged as to yield the entries foi all twelve months by use 
of appiopnate columns 

Wilson desoiibes an extension of this method to regularly accrued 
expenses (N A C A Bulletin vol 20) A columnar aiiangement is used 
to note the monthly amounts to be written off The journal voucher is 
then readily prepared m advance, by summarizing items appearing m 
the ouirent month’s column The same company employs a journal in 
the form of 27 numbered voucheis, the same numbered voucher cover 
mg the same summaiy each month Thus voucher No 2 covers depre 
ciation. No 6 mam office purchases, and No 27 (Pig 7) ooveis the 
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tian'^'ictions of a blanch mill In eflcct these voueheis constitute a 
loose leaf journal Each vouiher is thus an independent unit in its 
piepaintion, auditing appioval and po ling 

WORKING PAPERS — ^Piepaiation of journal voueheis must lest 
on adequate woil mg papeis to suppoit the entiies Piactice aanes in 
this lespeot, but m the c ise of the aboa e-mentioncd company each 
legulai iQuinal aouchei has a bcpuato file of woikmg papeis which 
accumulate the mfoimation lequiied lor the aouihci and suppoit the 
lattei in cisc of ina cstigation oi audit Each file is numbeied to 
couespond to the louinal vouchei minibei and lo\pis an entuo aeai 
The foim ot th( aoucheis differs of course depending on the actnity 
coveied 


Cost System Installation 

NATURE OF PROBLEM — In the absence of a scpaiate methods 
depaitment it often becomes the duty of the coot depaitment to initiate 
ehanoGo in the eust system It miv be that an entiiely new sjstem is 
lequiied oi a lede'igiiing of puts of the existing sjstera A ceitain 
amount of tinkeimg alwajs goes on, and the cost depaitment is usually 
called upon to take an actno pait in instalJmg or lending the ooot 
sj otem 

Ihe design and installation of a cost system aie only pait oi a much 
1 iigei job oi 0I0J.UIZ ition, expeiimentation, and standaidization of the 
entile plint A cost sxstem cannot opeiate satiafactoulv in a plant 
pooily oiganized The coaential pioblem is to oooidinatc the pioduotion 
lictois of mateiial, laboi, machines, and tools m oidei to secure a eon 
tmuouo flow of pioduct m piopei quantity and of piopei quality Hence 
a good cost sxstem should be designed to tie in with a system of pio 
duction oontiol Opinion, howevei, ditfeis as to \ihu is to design and 
install the sjstem whether the job is to be done by an outsidei oi is to 
be developed fiom. withm The outside accountant 01 mdustnal engmeei 
po=ses es objectivity special tiammg m systems installation woik, and 
possibly experience in installations foi plants doing similai woik The 
factoiv man, howevei, has gieatei expeiience with, and moie detailed 
knowledge oi, the given plant, its piocesses, and its special pioblems 

STEPS IN SYSTEM INSTALLATION— Opmiou diffeis as to 
the 01 del of steps to be taken m systematizing a plant The following 
suiTunaiy statement of the pioblems involved m the development of 
scientific management m a plant is taken fiom Hathaway (Industiial 
Manasement vol 60) 

1 Development of an organization plan foi departments and snbdivi 
6 IOUS defimug authority nature scope and limitations of activities 
and iclations and 1 esponsibilities of each department 

2 Development ot a layout plan of departments and equipment to 
piovidc foi the learrangement when necessaiy, and to include pro 
vision toi expansion and new departments m accoidance with the 
oigamzation plan 

3 Collection and codification of data relating to pioduct 

4 Coileotiou and codification of data relating to maehineij and othei 
cquinmeut 
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5 St iiidnidizition oi m iclmies and de\Lloiimciit of t miintenance 

0 St iinluidizition of tooK and dc^elopnlent of n tooliooin Htstera 

7 Dc\ (.lopment of a stoies Msttni 

fe Dc\ Uojmitnt ot an oidci SAhtcin 

0 Dovelopmuit ot i tiinel cepint, s\stein to sei\t iccountine piiiposts 

10 I)(,\ elopintnt of a looting sibtcm niLludint foniplLtc pliimnng m 
idinuco of Moll to be done in tuinmg out piodiut 

11 Dexelopmcnt ot methods to follon up and ooiitiol noil in pi mess 

12 Del elopiiiLiit ot tune btiidi dm elopmeiit -iiul st indudizatioii of 
opeiations and optntiiio methods and a piu sjatera based tlieieoii 

13 Deielopiiient of a cost accountiiio sistciu 

It IS to be noted that a cost accounting system is iiist died onl> after 
all othei factois hate been piopcilj m^Leniiti/ed md staiidaidized 
Hoiieici the deielopment of the aboie faitoiv coutiols should take 
into account the kind of cost s\steni to be mtioduccd eieutually 

SURVEY OF COST ACCOUNTING SYSTEM— The cost ao 
counting system, to opciate piopcily, must be in integi il put of the 
gencril accounting system In some compimes the lost ttoik is h indled 
by the sune peisons as the genciil accounts ilthough iii laigoi com 
panics the cost dcpnrtmcnt is a sepuite unit To insuio piopoi co 
oidinition between the cost ststem and accounting doputineiiL the 
e\isting set up should be closely e\ mimed both foi pei'Ouncl md for 
iccoids The following steps id ipted tiom Hecloit ( lccouiilm„ Sys 
terns) should be taken in sun eying the piesent iccoimtiiig system 

1 Obtain a list of bool s in use 

2 Sccuie the cl ibsihcation of aceounts and note the apiiioMiiiatc iiuni 
b(.i of let omits in each ot the subsidiaiy ledgois and the ictuity of 
these Icdgeis 

1 ( et sinipks of all foims m use 

4 linebtigate the tost sistem in use the natuie of costs 1 Lpt cost 
atatements prcpiicd and then lelation to the goiiLial bonks note 
how costs lie collected bin den distributed etc 

5 Exaraine fiii iiieial statements now piepaied 

a Note the dnisioa of lesponhibility in ofhee 

7 Note the ofhee appliances of an iceoimtiiig iiatiue 

8 4scei tarn who prepaies the pan oil how pud how distiibiitions are 
made and how time lecoids aie handled 

<) Examine the pioeednie for handling production oidois planmng, 
sditdulmg loutnig repoitmg etc 

To ciiiy out the woik connected with the suiioy and the design of 
Ihe new SI stem, caielully picpaied working papers iic itquiied lug S, 
tikeii fioin Goiei md Mautnei (Systeins Installation m Accounting), 
shows in di igi amnuitic foim the method ot piepiung the working 
p ipois 

MANUAL OP ACCOUNTING PROCEDURE —When foims 
1 i\e bern designed and the new system is icady lo opciate, a manual 
of accounting pioceduies is wiitten giving the instiuctions foi the 
execution of the \aiioua pioceduies and mechanics piovicled in the 
system Many concerns use a manual oi guide book which outlines the 
system in detail, eomplclo with chait of accounts, lines of authoiity 
prioiity in lepoit^ etc Such a book is of oxtierae value to an account 
mg depaitment It is an education foi new employees, especially since 
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it eliminitc mi^imrieistandniBa in the depaitment A manuil is 
hrst made up in loose !e if fnini because tiom tune to time changes aie 
inide m the aistein to ht changes in the manufactuiing piocess and m 
the data leqiiiied loi executne lepoits 4. copy should be guen to all 
of the cost depaitment poisonnel 



I’M 8 Chait ShoMing the Method ot Preparing Worlung Papeis 


Content of Accounting Manual —Alaninli. of prooeduie inaj be 
classified as follows 

1 General handbool tor employees 

2 Manuals of fnuctional oi depaitmental piocedure 

3 Detailed perfoiinance and instructioiib 

The manual must set foith -ill necessaty instructions pei taming to the 
accounting and statistical procedure as designed bj the sj stem man 
According to Thompson (Accounting Systems) the manual sliould coaei 
msti actions on the following points 

1 List of lecords and foims 

2 Use and louting of foims 

3 Chait of ledger accounts 

4 Explanation of eacli acf ount 

5 statements and icport*? 

A somewhat more complete statement covering the contents of the 
accounting manual is contained in Hockert 

1 Puipose and use of manual 

2 Method of initiating and approiing changes 

3 Orcanization ot accounting department 

i Classification and manual of accounts 
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llLtiiled mall Tictioiih foi nidiMchidl pintidmes 

Methods ot iiiiahses ot opei ition items 

''iimm lu^iiij, iiid closnih seliedulea iiid inoccdiiip 

Sdiedulea ot itpoits iiidiLiitiiio depiitnicntb lespoiisible foi their 

piepn itioii to nhom piitn iiid ttliLii 

i egiditioiis iLgiiding the eblabliblimeiit and iipl cep ot a iile of 
al! toima uid ittmda m use 

"Miscell uicoiia iiistiuctioiis foi eainiple lilmt; clissifitations mate 
nil el issihe itioiiB btaiidiid ioim letteib seetioiih ot liiteiest tables 
com el Sion tables, tables of eqim ileiits 


The following patagiaphs illustnte instuiotions conociuing some of 
the ledgci leeomits tuleen flora a nianu il foi i 1 ugo mdiisliml oiganiza 
tion lb quoted by Geiei and Mautnei (Systems Install itiou in Account 
ina) 


Machinery — Tlub account lepiesente the cost of nil inachnies acquiied 
Also ehaige to this account am impiovenients that lepicseut an increased 
1 due to the oii(,mal cost ot this asset 

Piopei pioi ision loi depieciation ot this account should be made monthly 
(see leeount lAoiisiou toi Hepi ecnitiou ot Maehiiieii ) 

Cost of Completed Contracts — This account lepicsents tho cost of com 
pleled conUiiets as tiansieiieil tioin the cost lecoid ledoCi, monthly entry 
toi uhieh IS made in the teneial joiuiuil 


COST SYSTEM CHANGE OVER— Once tho plm of oo&l leoouis 
has boeu deiibcd and the nccc'siiy iccoid louns piepucd thcie le 
inainb the pioblem ot ptitliUe, the system to tvoik The ni ccssity foi 
lu\ lug complete undeibtanding of lutl agioemcnt uilh the system, 
beloic It IS nibt tiled, by eieuono who is to opciate oi be sened b\ it, 
IS ol gieat impoilinee The omis'-ion of this step h is blocked the effoe 
tnene s ot miny othoiwise eviollont coat systems 
Indnidual cncumstancca condition the method of making the actual 
installation If tlie company is a small one, the cost sybtem can piob 
iblv be instilled in one step In some companies leciuinng veiy 
eluboi ite systems, the lUbtallation is, of uccesbity, made piecemeal In 
any event the mcomemence of ehange-o\ei fiom the old to the new syo 
tem must bo loduced to a mmimum so as to mteifeie as little as possible 
with estibhshcd loutmes Neteitheless, a dchnite line of demaication 
between the old and now systems is desii ible IMicio the attempt is 
uiide to lutioduce the new system piecemeal, the pioteJme is apt to be 
long diiyvn out The bettei piactiee m the install d ion of a noyy system 
IS to haye all foims, manuals and mstiuctions leuly to put the new 
system into opeiiition at a definite date At the sel d ile the old system 
IS cut off, iccouls of yyoik in pioccss and olhoi niycntoiiGS aie turns 
fonod to the neyv system and opoialions begin The clintigc to the neyy 
system, yvliethci made all it once oi in soi lions, should folloyv veiy 
definite, deu cut steps Joiiinil eutiies should be made locoidmg the 
tiansfet of yalues fiom the old to the iicyv accounts 
As a corapioinise betyveen the tyyo methods outlined it may be desii 
able to opei ite both the old and neyy systems togetliei foi a biicf time 
m oidii to lediice the meyitablo confusion of the ponod of ti uisition 
The sudden cutting oft of infoimation to yvhuh pcojile hnie become 
accustomed and the substitution of different inform dion cion though 
that dilleient infoimation has been thoioiighly evplamod and is moie 
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usetui, w not infiequently too gieit a bhock foi some of the people the 
new mfoimation is intended to sene Wheie\ei piacticable, it is desii- 
able to get into the loufcme of iwng the new information befoie old 
lepoits aie complelely discontinued 
Timing of Instedlation — The timing of installations of new cost and 
accounting stems n impoitanl If the lopoits undei the new si stem 


Taking Inventory —On the date the cost system is to be installed, an 
m\ entoiy should be tal en ol dl law mateiial Dining the taking of this 
ini entoiy there should be a cut-off on all leceipts and issuoa It stores 
issues 01 leoeipts are unavoidible, they should be nuiked “before 
inventory” or “after inientory ” as the case mav be When the rmen 
tory r& completed, the balances of the vartous rtems on hand can be 
posted to their lespectne law material caids Individual items should 
be priced and extended to dcteimme the actual lalue of maleiials on 
hand The account m the goneial ledgei for law mateiials should bo 
adiustcd to lefleot Hiis new balance 
In making the transition from the old to the new, it is possible that 
accurate inveuloiies are not axailuble In this eient estimated mven 
tones must suffice and adjustments be made at a subsequent date 
Control of Work in Process — If the companj maintains a sepaiato 
job numbei foi each older, job ordei sheets must be set up An inven- 
tory of goods m piocess is taken The total value, as neatly as can be 
deteimmed, is chaiged to Work m Piocess m the general ledgei Indi- 
vidual job or cost sheets arc chaiged with the costs of individual jobs 
in piocess The total of these individual sheets should agiee with the 
total of the general ledgei Woik in Process account As cuiient chaiges 
foi labor and mateiial clevelop, they are charged to these cost sheelb and 
to the control account Overhead expense is chaiged to jobs on the 
basis of a piedeteimmed pcicentage As jobs aie completed, then cost 
sheets aie ioialed and tiansfeiied to the finished goods ledger, a 
proper transferring entry havmg been made m the general ledger 
If a process cost system is contemplated, it is necessaiy to piovide 
foi Slidable process accounts and inter depaitmenlal transfers If a 
standard cost system is to be mtroduced the method of charging and 
crediting Work m Piocess must be decided, and detailed procedures 
woiked out 

Control of Finished Goods— Control of finished goods is next estab 
hshed Pmiahed goods on hand are mventoiied and valued as accurately 
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a-> po bible The total w &ct up in the gonoi il Icdgci fini'lnd j,Qods 
block cuds lie piepuf’d iccouling (o hnidicd good-, i il lou-, oul 
uiicniug bnlinces uc polled to tin e cauls Vs noik m pinic^-, u ( om 
plctcd it IS Uaiuleiied to the iinuhod goods IdUei 

REVISION OF AN OLD SYSTEM —hu riucnih i com (in hmb 
its piesent cost iceountiiio 1 icihlus silisl u toi-v csicpl loi pnhips one 
01 t\io pluses A system ol tiuuliid co Is liu\ In’ d( '1 h d lu siiiiple 
iiicnt ivlut IS alicuh m c\ci llciil si stem ol ictii d cost In such c iseg 
a tonipleteli new si stem ucid not he insl died 

If I he 1 elision ig a miiioi one, it c in be imdc iiitlioiit i genci il sin icy 
of the coiiipinj’s opei itions Iloiveici li the leiuioil is to be bioad 
in scoiie it might be noil to dtick the inoblem as (liniieli i completely 
new installation iicie to lie mule When the ptoposed aiatein is tom 
plcteh deigned, the eiistuig iicihties Mhuh iic situf iitoi-y cun be 
used and the old discaided 

SUPERVISION AFTER INSTALLATION —M ini si stem in 
st ill iliong f 111 bei lusc ot i 1 itk of stipcivision bv the I'lein m m when 
nil Hist ill ition lug been cffcclod When i new piuduct is hi ought out 
luodiiction ‘bugs” im inabli deiclop Ihcso miisl be iionecl oul botnio 
1 smooth flow of luodiutiou ot tlio desiicd lolumc is «eeinrd In the 
same w ii uutxpoi tod diHuiiltics deiclop in the mosi c iietulli dcsigntd 
and mat died tost si stems Alter the system Ins been m opeiiition 
some ehangts iniy bo loimd idiisiblo 

1 Change of stniiilnuls 

2 Changes m oseiheid i itcs 

3 Nuinbti and content ot lust upmts mm bo me leased oi dec'll asiil 

4 Pioeetlme in hiinilbng tuiiiis inii time to be cluiugoil 

At end of the fii t annual pciiod the cost accountant must supriusp 
the liist closing ot the books and piepuo the leciuiiod dosing jouinnl 
vovichcis With the books, closed tlu iiinuiil stitemuiU lu mule up 
togethei with a statement on the leaults obtained liom tlic Inst year’s 
opoiations 

If outside ncioimtnnt is letimed to mike the innual audit an oppoi 
tunity IS piovided to make chinges and impioiements m the system 
from time to time This is necessuw beciiise the cost si stem is some 
thing oiginic and must grow and adapt itself to eliauging conditions 
Continuous levision is essential foi maximum lesults 
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Cost Definitions 


COST DEFINED — Mhcu the woid “co'-t’ is uied it 13 usually pie 
CLdtd 01 folloMLil b\ othei \ioids which aic helpful co an undei standing 
of the teim Miloinl costs liboi costs comeision costs cost account 
lUg cost sj stems (Oot statements, coat depaitnieuta aie illustiatne of 
the mmnei in I'hich the woid is used 

Co t may hi aid to icfei to outlajs oi e\petidituies made to aoqinic 
goods 01 scnices These expt nditures should be classified oi giouped so 
IS best to “cne the needs of those who intend to use oi analyze them 
Tims gioupiiioS iniy be by functions such as manufactuiing oi distribu- 
tiic aftnitics 01 by natuic of expondituics such as matciials laboi 
lent ui may be combined in oidei to secuie costs by mamifacLuimg 
piotcs Ls 01 h\ units ol output Van Sickle (Cost Accounting) states 

llie woid cost in in accounting sense cannot be defined uncoiulitionallj 
tost becomes an indiMdual foimultv in each business onteipiise Cost to 
same me ms the actual monej outhi past and present foi the coat of pio 
ductioii lo otheis cost includes not onlj the cost of pioduotion but 
lu addition the inaiketmg and adininisti ati\ e expenses combined to rep 
lescnt an oici ill oi coiuineicial cost The laiied luituie of pioduction 
and the size of the business have something to do with its formulation 

COST ACCOUNTING— On the samp theoiy that engmeeuag is 
diiided into larioiis blanches oi classifications accounting lim been like 
wise clnided Cost accounting applies the principles of accounting ini 
such a manner tint the management is always assured of a detailed ro | 
cording and analysis of expendituies incuired m connection with thel 
opeiation of am business oi division of the business, such as manufac | 
tilling selling, adnimistiation oi the pioduction of anj article so thatn 
il IS able to meaauie perfoimince and contiol activities ' 

Cost acoouulmg m a manufaotuiing sense, is that blanch oi diiision 
of accounting designed to deal essentially with production factors Ac 
cording to Van Sickle (Cost Accounting), 

Coat accounting la the science of recoidmg and presenting business trans it 
actions ijertaiiiiiig to the pioduction of goods and seiiiees wheiebj IhLscjl 
recoids become a method of measurement and a means of control Coat|>t 
accounting embodies the anahsis and sjnthesis of cost tiunsaetions m such 
i mannci that it is possible to disclose the total production cost of a com 
217 
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tci ms ot m ltd 111 1 iliiii II 
iiK ladi-B an mahsis iml m 
of dtpaiiment fust cuitu 
fompilatioii ot the piodiicl 
cost ot poods sold ninth is 


luMac 


ddition to then lOst chnidit mile up m 
loll Old he id costs Cost acioimtinR ilto 
s ot the totil CO t ot piodiiition m terms 
n mu il iiid iiiitlinio opeiatinn eosta llie 
ists pioiiilcs i b iHis toi dtUimiiiiiip 
iiiotlier pli ISC ot lost aeeomiliiip 


Cost iccQunting is made up of 

1 Meeliniies ot cost 1 cei)in„ 

2 4iiilisis ot eosts to ineasiue iiiiiiiftpeiiul eflideilcv 

S Iiiatall ition iiid siipeiiisiou ot coat svsteius 

Hence, ictoidmg to Neiuiei (Cost Aecouulmfe) 

Coat aeeoiiiitmg is i pliiibc ot „eiiiiivl lecomitmp piocedmo through 
iiliieh details of the costs ot mateiiul luboi lad esiieases aoicBsaij to 
IJuodaie and sell an aitiele me leeoided suaiiinu/ed nnli/ed lad latcr 
preted 

The toim “cost keeping” rofcis to loulincs folloiicd m locoulmg and 
cliissihing oxpendituioa It it. pnuiaiily eloiiial uid ichles to the apph- 
(iition of bookkeeping pioccduics to the ela sihcttion ind iccoidmg of 
(let Ills of cxiiendituiLs so is to peiniit the iceumul ihon and audjsis of 
cost inloniiation 


COST ACCOUNTS — Common iisigo hunts the teim “cost accounts” 
to gioiips of aiLomits m ninth nc issenihltd expcnditineb lol iting to 
m imifaetining opei ilious to scllmg utmlies oi to ndmmistntiic pro 
iidiiie in such i ii tv tint the cost ot those activities is icvcdod m 
let ms of some unit Ihil Jus biou scltclcd is i i udstick In a still 
iinioMPi sense cost iccounts icki onl} to tho e ucounls in nhicli iic 
leioidrd outlaas peit lining to m imilnctunng opeixtions tint is, to costa 
tonuecied mill the mlciual moicmeuts ot a piodiicl bihiccn the laiv 
ni den d and faniahcd goods si i^o On tho othei h mil hniiici d accounts 
IS contriated with cost accounts lie moie comemed with financial 
changes ariMug a-, a lesiilt of bans actions imohnig extern d foices 

COST SYSTEMS— A cost sistom m iv be defined as a svstomatio 
rteoid of nil fiuanciil tiansactions expicssed ui then lelation to tho func 
tioiial iactois of piodiiction, distiibution and adminiati ition piopeily 
mteipicted to disclose the tost of poitoiramg a gnen function Tho 
molds inxotied ronsist of those oiigmal documents journals, ledgcis, 
openting stitoments, ind aceoimt chsaifii ations which aie lecjuiicd if 
lull quale details ot phnt, sales ind idmmisti itii c cxpondituics lie to 
be suhnnitfd to lesponsible exetulives flio naluie of the pioduct being 
nunul ictiiud jiioi esses of minutuluiing melhods of sdos distnhution, 
and forms of lepoiis to he suluiiittid lo inamgenicnt aic impoitant 
faetois to bo considcied m the design ot ii cost system 

Types of Cost Systems — Oidiimily tost systems aio cl issifiod as 
cithoi job oidci, pioccss estniuted, oi slandaid costs Eaoli ol these is 
.thought of as an independent sjslein A moie ordeily classification 
howeiei is gindiiilly being iccogmzed Costs may bo segiegitod on the 
basis of time, le whether the costs in question aie histoncai or 
actuil costs oi whethei they lepiescnt piedeteimined costs Within 
these two diyisions costs me then subdivided on the basis of the type 
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of pioduction ongaoL(l m 


Ou lhi!> double bisia the following rlaasifiLa- 


1 Aetna! oi histone il co^ts 
T Job oidti costs 
1) Piocess costs 


Fipquently, t tuitions oi combinations of job and process costs are 
fouinl in mdusLit, piiticuliily wheie i company handles ditteient classes 
ot noils m the same oi diftcitnt departments Impoitant variations liom 
pure tjpes are 

1 Oneiation costs (sec Section 9) 

2 Class costs (see Section 9) 

0 Assemblj oidu costs (see Section 8) 

Evtent of Use of Different Systems — The classification outlined 
ibo\o Ins not leceued unneisal lecogmtion as is eiidenoed bj the 
tabuhtion below lu which job, piocess and standard costs aie tieitod 
n mdeponJont sistenn In the course of a study made by the Rcscaich 
ind Tedimtal Diputment of the National Association of Cost A(- 
couiilunts 325 oompimos, mostly 1 iigc oi medium sized and lepresenting 
i wide vaiicty of mdustiics lepoitcd on methods oi types of cost ic- 
(oiinting used (N ACA Bulletin, \ol 21) A. summary of the answers 
follows 

Mninon of Cost iccouNriNu Used 

Compiiiucs 

Tob costs 6fi 

Process costs 07 

Ideal or current standard costs 103 

Basic 01 measuif standard costs 21 

Tanoiis combinations of job pioccss and standaid costs 44 
Unclassified 18 

No answer to this question 6 

125 


Note that 44 companies reported using lanoiis combinations There 
IS no question that job oidei costs can be made a part of a standard 
cost sjstcm 

HISTORICAL COSTS — A cost system which lecords and sum- 
maiires costs as they occui, and whnh determines costs onlj aftei manu- 
fat tilling oppiitiona hare been peifoimod oi services rendered, is said 
to be an actual oi historical cost system Historical costs are costs 
actiuilh inclined and tlieiefore can be computed only at the end of a 
cost peiiod Because of the amount of services requiied and expense 
imohed, much oiitici'-m in lecenl }cais has been advanced against cost 
accounting systems opeiatiiig on an actual cost basis, It has been main 
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I uiud ui(i -o lu inanj cu-.l'i Ihit iiiiuc( ( s-. ii \ tUoil is put 

foilh to ilctfiiuine the ictu il losI ot similii pioiiuLU oi opLiiitions 
iiiontli iltci month 


Limitations and Advantages — The limit itimis of cosi systems cm 
jiloy iiy K-tiial oi hisloiicil lo ts ni ly be hiimiii ni/oil is iolloyys 


the oyuht 111 IS high iii ] 
( ic Section 19) 

\n K til il tost IS not n t\ 
mihtil la nu ncciiluit il c 


s only tint the i 
s not 1 non yiliy 
stitl in tilt toiiii 
intyylnthei lu ti 
lit tilt itsiilt ot 
y limittil list in 
lolls ot low 


Advantages of Iho histoiieil type ol tost systcni'i iiu-il fiom the fact 
that histoiiLil costs ni'icscut costs itUnlly intuiiiil on spi cihc yvoiL or 
iQi a tutn pouod Such costs aio of \ ilui cspiiiilly m tost plus woiL 
Ijaiticnhil) mnCbOtiikd t,u\Pinmtnt coiili uts oi Hit bisis ot cost plus 
a fi\ed fco oi a stated pii(ontic,e 

PREDETERMINED COSTS —Piodtlemincd to Is iie costs cil 
culaltd m athanco of pioductioii cm the bisia ol 'pciifiod luluu coudi 
lions They lUt found m tstimitcd as y/cll as s( ind «d cost sy stems In 
citlipi case ininiRcmcut is pnmuiily inteic ted lu yiliit the costs should 
bo, md only bctoudiiih myyhatlliiy icfuilly ut lu f u ( actual costs 
lie iciumiilnttd nieitly foi lompiiison with piedetcimmtd costs in 
oidci to setuit variances is a mta'iiie ot dcpiiluic tioni latdeLcimmod 
hguies 


Estimated Costs — Estimated costs icpie out moio i method ol cost 
appioximation than a system oi coslinj. Estimates aie compaied with 
ictiul costs and criois m estimates aie collected Sucli cosis aie le 3 
iccui ite than costs obtained by meins of a histoiical type tost system, 
but this disadyantage is offset bv snings aiising thioii^h the elimination 
of much cleiicil clot ill The estimate is prepaied in idyaneo of piothic- 
tion This tyjip of costing oiten called specification costs may supple- 
ment finantial aecoimting pioecdiiics of conecins yyliuh lack adeciuate 
cost systems oi yyimh hue mcoiniilete cost systems It is usi d by 
building oppi itors load conlractois and m inuf it lui mg jilmls, such is 
clothing com Pins yvhieh sill then output on i easond basis, in aelvunco 
of mauufuctuie 


Standard Costs — ^In this type ot eost pudetoiminalion seientifio csti- 
mutos me made ol the tiuantih and pi it is of mateiiil of liboi, and of 
oypihead to be used m cittli piocoss oi opciiliun oi foi each aitielo of 
piodiut A complete cost system is 1 ept in whieh established stmdaicls 
aie lecoulecl Andjscs of variations from standard aie made as they 
oocui and iiecossiuj steps taken to eliminate unfavoiable vaiiations 
(See Sections 2 7) 
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Objectives of Cost Systems 

LIMITATIONS OF FINANCIAL ACCOUNTING -Some of 
the delLCts or limitations of financial accounting iie listed bv Blockei 
(Cost Accounting) as lollows. 

f The disRification ot accounts does not give data regaidmg costs bj 
departments piocesscs pioducts iiid units in tlic manufacturing diiisiou 
by units ot pioduct lints and sales territoiies in the aelhiig oi distribution 
division and by deputments sciaiccs and functions in the administrative 

2 I’lequently inateiials and supplies are not properly contiolled and 
inisappiopiiation dcteiioiation obsolescence ancl losses from scrap and 
defective pirts icsiilt 

3 Wages and laboi aie not lecorded bj jobs processes departments or 
sell ices and are not inteiprcted m the light ot cost factors No tompanj 
vide sjstem ot iiuentnes is used to compensate laboiers, clerks salesmen 
and executives toi above standard perfoimanoe 

4 Expenses aie not classified as to duect and indnect items and aie 
not assigned to the product at each stage of production to show the con 
tiollablc and iineonli ollable items in ovcihead expenses 

5 Ihoie IB no well dov eloped svstem of staudaids to appraise the effl 
ciencv of the oiganirntioii in the nsc of mateiials inciureiico of labor and 
oveihcad expense by eompaimg the vvorl ot laboreis cleils salesmen and 
executives with what should Lave bden accomplished in pioducmg and sell 
ing a given nnmbci of pioducts m an allottecl peiiod ot time 

0 Tne accounting is histoiical since the data aie summarized at the end 
of the accounting peiiod There is no clay to day cost information obtain 
able ancl tUcic nio no budgetaiy elements peimitting the coinputatiou ot 
pi edc til mined costs 

7 Costs aie not available as an aid m determining puces of pioducts 
seivicos pioductioii oideis oi lines of pioducts 

8 Theio IS no complete nnahsis of losses due to idle plant and ocpiip 
niont showing cost variations between active and inactive periods and 
scnsonul conditions in the industr} 

0 In contemplated plans foi expansion or contraction of plant and 
equipment it is impossible to appinise and compaie piopeih the profit 
ablencss of alternative methods, high cost of maintenance and differences 
in efficiency between types of equipment 

10 Adequate infoimation is not available foi reports to outside agencies 
such as banks credit associations federal state and local governments 
insuiiuoe companies and tiade associations It is impossible to prepine 
detailed repoits for management exhibiting complete cost data legauling 
opciation of the enterprise for purposes ot comparing such data with other 
pciiods of Opel ition and with othci conceins m the industry 
MANUFACTURING PROCESSES AND COST DETERMI- 
NATION — The classification, lecoidmg, and assembling ot outlays in 
such a mannei as will enable management to know the costs of each 
piocess 01 each unit of pioduct represent a part of the functions ol 
cost accounting Even so simple a product as a knife goes through many 
processes beioie it mnv be offered foi sale Dolhver (N AC A. Bulletin 
vol 20) stiics 

One piece knives aie foiged eitliei hot oi cold from a round bni of metal 
The forge blank is then healtieated or tempered and cut out to shape 
in a power piess Fiom that point on the vaiious types go Ihiough many 
various piocessea depending on the final finish that the completed product 
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]B til IlUL A Opjcal InilL nunc Ihioiiph the followinp; pioctsses 

cuttin„ out (.mill blink lull tiinsli hnnillifi urns iiicl bnlMtpis tumbhnt, 
pliwint iiiuioi fiinahini, fiml Innillc limsli 1 eimcl inml bl ule kuiah ])htc 
ciitsihii liom nccl coloi bhik Iniihli h iiulk iiispicr niul p icl Ihis pn 
ticnbu ticitiiiciit mai apph to oiih niic item in tlu liiu nlicii is iiiiiitliei 
liiili imt ol the siiiiit 1)1 ml vi.iilil f< lion an iiiliiclj ililUunt loiitiiic of 
inimiilntmc Wc mill m il i ilo/i n ot oiu ikiii in i M ii mil 1(1(1000 
tki/in til motliLi item nitli jiiiicss tniH i UMiic lioin tom dns to fom 
inonllis loi \ uioiis tonsil ni tioiih Hit tot il dull ii md cents volume iiml 
the iiiteiisive eompetition in tlu iiiinnlntiiie ot eiitkiv mil e it iiei e siiiv 
to 1 eep c\penditiiie tm coiiti ollini, pioiliictum iiitl lo Is it i bine niiiii 
imiin vet v\t must have a positive tonUol ot these t letuis 

Ilciice costa must be classified iml lelited to liio piodiict vvliiih is 
being 111 inufactuieJ Fuitlieimoie losls must be illoc ited to pioiessea 
of 111 mill actinc it i Ivnovvledge ot the cost of euh pioccss is deemed 
esseiitul Repoits of costs as thsMfied and alloc ited must bo submitted 
in appiopiiate foim to maniEeimnt if llic lattei dcsiics to line i 1 nowl 
cd(.e of costs in i elution to outpul 

The chart of manufacturing processes (Fig 1) fiom Smders (Cost 
Accounting foi Contiol) illustiatcs the ichlion hip of (osis and niimi 
factinmg opointions (Tots iie issimhled foi niifcinls used liboi 
ipiilicd, mil muiuf ictiinng expenses incuuod foi each pioccss indi(alcd 
m the chut These costs uie acciimuhted isiivv mitcuil pissing finm 
one piocc-a to anothci hnulh hoc onus a finished piodiut availible foi 
silc 

PURPOSES AND VALUE OF COST ACCOUNTING —Cost 
liguies developed upon i sound basis uc ccitaiu to have i v ihu Ilut 
inn be mcisiiud m dollais md tents Muiiv cxiiutnos lino stated 
Hint infoiniilion flowing to them tiom the cost tlLtiulmcnl his been 
the most important tool for effecting efficient opei ition Cost account- 
ing fulfills the lollovvmg objectives 

1 lo loiitiol expeiiditiiics 

2 lo 111 let products 

3 To piovide basis tor opeiating policy 

To Contiol Expenditures — The aveiage manufactuiing company 
■with changes m pioduct method ot m inuf icture and jitisonnel lequnes 
a definite method of contiol of all expenses Cost accounting provides 
data used as a basis of studv From a stud-y of pioduction costs foie- 
men leain how to collect enois and impiove methods V study of cost 
date ipvenls to i factoiy supeimtendent definite mfoimation to bo used 
foi cost loduetion It is a constant urn of modem m inufactunng com 
panies to loduie costs thiough moie efficient methods to substitute 
iinterials to eliinmate so called fixed expenses and to alleit muny other 
factors contubuting to the cost total Cost figuies fiiinish mfoimation 
foi savings by 

1 Rliiiiiiintion of waste 

2 PI itiiif, Ittboi on an economical opciating plan 

3 Definite contiol of expciises thioughout the plant 

4 Coordination of vvoil pioccdures and by nianv other vvajs 

By vnttue of cost mfoimation m the hands of plant supeimtendents 
department foremen, rate setters, and stock clerks there is at all times 
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ORGANIZING IHE AO&T RFCOROS 


i combined subcon<?Lioiis cftoit to induce cod bit uh ii'plirahon of 
tosl to factoiy o]ili ition boconus i nitui d i)nt ol tac opu Uint, 

loutme and '-inmg^ ol iicqucnth put into cltcit \^lo(h cm he nicit 
uied md disco sed at mectiOo-i In common uith othti husincs', pio 
cedmos cost figuieo soon bteomo an accepted pait of Uc:,nln opci ition 
Thou A lino continues, nhen tlic 3 sene as i specific contiol, veni m md 
3eai out 

To Price Products — Competition seta sclluii!: pines Thoio aie e\cep 
tions to this iiile is in the case ot n monopoh oi -nhcie selling puces 
aie cieatcd by stitutc ObMOUsly, selling pines m ^,0101 il aie not cstab 
lishod on the basis of pioduction co,.tb Fiom an etonomic sense while 
the total selling piice in the legiPoile must c'cecd totil cost ovei a 
peuod of tune theie nie mam lamtions tiom this genti il lule On the 
othei hind many pioducts aic sold on the bisio of cost estimates 01 
ictual pioduction co ts An outstanding illiistiatioii is the sale of a 
piocluct on a cost plus basis wheieby the lendoi icccnos the cost plus 
a stated peiccntnge ot pioht Mheie spccnl pioducts aie sold, selling 
piices aie fiequcntly computed on the bisis of pioduction co=ts 
To Provide Basis for Operating Policy —Cost ac counting pi lys an 
impoitant pait m the man i„ement of ininy minufactmmg companies 
because of the fact that cost aciountrag is used is a basis foi foimulating 
opoiatmg policies 4.mong these policies aie 

1 Dcteimmntion of break even point 

2 AVliethci to shut doiMi plait 01 opeiato at a loss 

3 Whethu to pmehnse ceitam paits 01 inaiuit ictiiio them 
ADVANTAGES OF COST ACCOUNTING —Mam limitations 

of financial accounting mu be oieicorae bj i uoll-dcsigned cost ac 
( ounting system Among the nebantages of cost accounting ue 

1 Mora actiiinte unit costs a 1 iiowledge of iiliich icsults 111 the estab 
lishmeiit of fan selling piiccs and m the elimiuation of unpiofitable 
lines of piocluct 

2 Dec elopiiient of cost eoiiipnrisoiis enabling the ninnagemcnt to note 
iinfnaoiable dec elopuieiits and to institute piocediiies ioi thou ehm 
Illation 

3 Elimination of inefficiencies in plant opciation These inefficiencies 
aie costly and are caused b> mntcinl wastage use of obsolete ma 
ehineiy pool planning oi a8Bi„mng of men to work for which they 
aie not qiiiihflcd 

4 Presentation of moio ficqiient and more acciuate fiiianeia] state 
ments Slow and costlj methods ot tal mg iiuciitoiies aio discnided 
and hoo] jiivoiitoiics substituted under the cost si stem method ot 
locoidmg 

5 IncieiiBid operating cftieieiicj tlnongh the establishment of stand 
aids and Biibflcqiient compiiiison of actual pcifoinianco with estab 
lishcd stiuidaids 

0 FstabliBliment ot contiol o\ei mateiinl labor and oveihoacl eapcndi 

7 Assisting in dm eloping cost cakiihitiuna for new pioducts and designs 
to guide managemuit m its efforts to determine the profitableness 
of proposed changes in pioducts and designs 
A tiemendoua amount of deliul must bo classified, rocoided, and sum 
marized if these ndiantagos aie dosned The net adaantage obtained 
should e'ccced the cost incuiied in ohtumng additional infoimation 
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COST OF PRODUCTION SCHEDULE— Ono of the functions 
of the cost depaitnipnt is to assemble oi allocate the expenciituies m- 
oiiiied ^01 inatenal foi laboi, and foi oieihead 4. summaiy statement 
of these costs is known as the coat of pioduction schedule This schedule 
us emblcs outlijs occasioned by pioduction ordeia set m motion by 
the plant supoiiutcndent It is a suramiiy of the cost accounts relating 
to the niiniifactiiimg actnities ind is a fiist step in computing the 
cost of goods sold as shown by the opciating oi profit and loss state- 
ment This schedule is also called a manufaetiumg statement and takes 
the foim shown m Fig 2 horn Van Sidle (Cost Accounting) It mav 
be modified to suit special conditions 


STATEMElsT OF PRODUCTION COST 
JA'TUARY 1 19 — TO J INUART 31 19— 


29 791 00 
?89 791 00 
■iO OOO 00 
M791 00 
179100 
$30 000 00 
18 000 00 


Duect Mateiiak 

Stores Imentoiy January 1 
Puichascs of Stores 
Reclaimed Materials and Scinp 

Total Chaiges to Stores dmint January 
Total Stores Available for Use 
Stoies Inicntoiv January 31 
Total Stores Issued 
InJiioct INfateinls Used 

Cost of Direct Materials Used 
Duect Lnboi 

Pactoij Oveihcad Expenses 
huel 
^ullage 

I ight 
Pow ei 
Water 

Compensation Insurance 
Auto Repairs and Supplies 
Indiiect Materials and Supplies 
Indiiect lactory Wages and Salaries 
Medical Fees 
Jlachine Royalty Rentals 
Patents Amortization 
Depreciation Building and Equipment 
Insurance Building and Equipment 
Taxes Building and Equipment 

Total Factory Overhead Expenses 
Pioduction Chargee Originating during Jauuaij 
Defective Work Credit 

Net Production Charges 

Woil in Process Invcntoiy January 1 

Total Net Pioduction Charges $76 100 0 

Woik in Process Inventory January 31 8 100 0 

Cost ot Production for January $08 000 O' 

Fiq 2 Cost of Production Schedule or Manufacturing Statement 


80 00 
186 00 
485 00 
24 00 
133 51 
35 00 

3 791 00 
8 702 00 

100 00 

4 000 00 
170 00 


22 250 00 
$70 260 00 
150 00 
$70 100 00 
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Books and Records 


INFORMATION REQUIRED BY MANAGEMENT —Tht es- 
‘-cnci of 1 siti-fufon cost 'ictouiitmg &\btcin lies iii Iho infoimition 
obt lined fioin tlio books mcl leioids tint niike up the s^sloIn llio 
design ol ^ \stciii oi cost ipinnla thcioloiu cloptiids higeh on the 
usults snd intoiin ition it is intended to piui idc Hut is in pi uiiiing Ihe 
siblcm it Is cssuitnl to considci the iiiloimilion icqiiiiod b\ manigc- 
nieiit and then to do-i-n it lo fiiiiiish eviitlv tint mlonii ition 11 com- 
plete and detailed histoiital cost mloimntiou is lo be piotided foi a, 
numbei of piodiuts the si stun is ot nucssilv extensile It it is to be 
used piincipillv as a deuce ioi contiol ind lediictiou of costs as is the 
inesont tiend pi edetei mined oi stand ud costs aie u«ed \11 inloimi- 
tion lOBtiidiiiR the pioduct, plant pioduction piocesscs, etc , should be 
considoied m toims of its contiibution to the tjpe of cost sislein man- 
age iiient desiiLS 

Anothci iinpoitant considei ation foi those iilio noik nith the cost 
SI stem lies m the physical characteristics of indiiiclual iccoids them- 
sclics Ledgei sheets inientoii cauls time cards vnd otlici foims tint 
aie handled dull should he ol sub tintiil stock to iiithstmrl much iiou 
ind teal They should be easi to post to and eisi to iindeistand 
Punted loims should he di signed to pcunit mixiinuin use of duplicitmg 
deuces nheie moie than one foiin oii„initos fioin one opei ation 

FACTORY ORDERS — facloiy oidei is an aiithons'iition to the 
factoii to cominenie spcciflcd opei itions It is iisuillv m mitten foira 
so that mi'imdustandint; as to specihcations, puiposo lime limitations 
etc, mai be aioiclcd The most cominonlj lefeued to tactoiy oidoi is 
the so-called pioclnction oidei, the tiio teiins bomp; lioqucntli tuod 
svnoni moiish Occasionalli it may also be design ited as a work order 
In contmiioiis piocess oi mass pioduction plants the mimbei of such 
piodnotion oulcis is limited in job oidei plants, the nnmbei of pioduc- 
tion oiclcis IS nsnallj much laigei A classification of production orders 
piepaied by Dolir, Inglnam, and Loye (Coat 4ccountmg) moludoa 
QTcleia foi 


2 

3 

4 
C 
0 


Fiiiislied goods foi eiistompis 
Finished goods foi stock 
Finished parts 
Hepniis fm cnstoiiiers 

Repniia toi the tuctoia naiinllv called lepaii oidois 

Machineiy and i-qiiipmeut for use in the plant iiBiialh c died hettei 

inent oi dci s 

Special noil 

Fxpci inn iital noil 

Woiked mituid 

Disposition of ditiitiic aaotl 

Snbprodnclion oidoi nlicio an older is split into paits 


New loye and Gamci (Elcmentaiy Cost Acoomiting) olussify factory 


A Pioduction oiders 

1 Special pioduction oxdcis foi 
a Finished pioduct 
b Component parts 
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2 Htaiidaiil piodnction 01(161“! £ui 
1 I'lnishetl piodiict 

b Coniiionent puts 
c Pii t finished piocliict 
rl 'M'lmit ictiii ed paits 

3 Mis(.l11 mcoiis pioiluction oidiih £oi 
a Kepniis to piodutt 

b Dete(.ti\e noil 
B BetUimciit oidiia 
C CoiiHtiiictioii oideis 
D Futon 111 iinteiianee orders 

1 Sped il lepair oiders 

2 btnidiiig ord(-is 

3 Bi-peiiraciital nork oideib 

Pioduction oideis should specify mitcmls to be used loutmg of the 
miteuul thiough the foctoi-v number of units ol pioduit to be manu 
factuied date to be completed and wbethci foi stock oi foi a customci 
Pioppi scheduling of work thiough issuance of pioductiou ordeis is a 
featuie of cost control Duiiug slack peiiods lepan oidcrs betteimcnt 
oideis and expenmental noik oideis may be utilized to keep men and 


KNITTING ORDER Serial No 

for 

Mill No « Weekof /0//C to /o//7 Dale ww 

FABRIC ||7^ 

a 

8f 
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Pig 3 Production Older Authorizing Weelly Outputs 


machines busy Production ordeis should be scheduled so is to eliminate 
the piling up of woik oideis in some departments and lack of woik 
oidcis in othei depaitments 

The foim of the pioduction order is not standardized Pig 3 is a foim 
of ordei iiuthonzing weeUy outputs foi a knitting mill A foim of a^ik 
oidei used foi assembly puiposes is illustiated by Ebeit (NAG A 
Bulletin, vol 19), Pig 4 

COST SHEET —A cost sheet is a statement which shows costs m- 
cuned oi allocated to each faetoiy ordei whether foi stock foi a cus- 
tomei 01 ^r some othei purpose Its object is to indicate the value of 
mateual, labor, and overhead enteimg into the product or used m a 
manufacturing piocess Cost sheets are also used to assemble costs 
assignable to factory lepair orders, betterment oiders, or to experimeataJ 
work oideis 
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BOOKS AND RECORDS 


The form of a cost sheet and kind of infoimation contained thereon 
depend':, upon the nature of rctn ities of the plant, needs of the manage- 
ment and the degiee ot contiol exercised over cost hguies 
DOUBLE ENTRY APPLIED TO COST KEEPING— The in- 
foimation lequiicd undei a cost system is secured by an extension of the 
double-entiy book! cepmg iiiles of debit and ciedit Double entry book- 
keeping IS based upon the lundamental piinciple of accountabihtj foi 
\ allies This means that if one dollar in cash is spent foi matenal or 
sen lOP the new i alue leceii ed mu=t be lecoidcd and the \ ahie disposed 
of must likewise be lecouled An exchange of values tikes place with 
the disposition ol an old i alue loi a new value 
Cost accounting, as a di\ i=ion of accounting, follows the same funda- 
mental lules m accounting foi values peitammg to factorj opeiation 
Monejs are expended and m letuin materials, laboi, and seivices classi- 
fied as expenses such as ponei, heat and the like are leccived At this 
point, cost accounting begins Specific accounting piocoduies must be 
pioxided foi ipcoidmg the acquisition and disposition of materials for 
recoidmg the employment and use ot labor and for lecoidmg the m- 
ouiience and distribution of expenses Additional documents concern- 
ing opeialmf, ictuities must be piepaied and rtcoided m the books of 
original entry These books must be incieased in numbei and be spe- 
cially luled to facilitate debit and ciedit recoidmgs Additional ledger 
control accounts aie lequiied and these in tuin inquire the use of addi- 
tional subsidiary ledgers m which the cost accounts may oi may not be 
luled in the couientional mannei Neiv foims of business papeis or 
documents, joiiinals and ledgns roust be dexelopecl in atcoidance with 
the loqimements of the plant, and the needs of management Tendencies 
towaids 'tandaidization may be noted heie and theie, but, geneially 
spcikmg thcie seems to be a noticeable lack of unifoimity m the design 
of documents journals, and ledgeis used m cost accounting systems 

BASIC DOCUMENTS — Records and documents suppoitmg Instoii- 
cal coat tiansnctions enteiod in joinnak and subsequently posted to 
ledgeis aie 

1 Those lelating to acquisition storage and use of raw matcinls 
puts and supplies 

2 ihoso lelating to emploiment of labor activities paj rolls etc and 
to the use and performance of labor 

d riiose relating to the incurring distribution and allocation of oier 
head to cost of pioduotion 

BOOKS OP ACCOUNT —Under a cost system, cost transactions 
aie iccoided thiough a s\ tem ot cost contiollmg accounts which may 
be kept 111 I he geneial Icdgei oi segiegated m a factory ledgei bpeeml 
locoids aic used m the foim of journals as well as ledgeis 
Journals— If cost transactions aie not summaiized for lecording m 
the goncial jouinal, they may be entered in separate journals prim to 
pofetuip: to lodgeis Sepaiate journals may be used to lecotd material 
lequi&itioned, laboi used and overhead apportioned In lieu of u mg a 
numbei of jouinals to entei costs, the system may piovido foi recording 
and iciumulatmg all manufactuiing costs m one factory oi raanufaotui- 
mg joiiinal 
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OECtINIZIN-G till cost eecords 
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Vnolhpi method to iccuimil iti mloinutioii on '.pcciilh do isnod 
Muiiuinics uliidi spuc IS i bi^is foi journal vouchers it the end of 
thi muntli Suih loudioi-, ih (hen cntoitd ind poitod tliiough the 
r,oun il joumil, oi 1 luton loiuud Mhoie \ licluijf Jodgoi i-^ used 

Ledgers — In iddition to n „cnciil Icdgoi 'luol the iisin! subsidurv 
lodgci-j ol fmuiLid iKounlim, iium addition d siilisidi n> ledgei^ nid\ 
bo louud in \ tost <.o,iem lliest imv iiiiludc i sloiis (tdgoi i hnislicd 
put'- kdoCi, an oiciliead oi mmuifai tuniit, expeii'-t ledoSi i plant 
lodpci tt woik in piote«^ led.,ci ind a hnl^llod goods Icdgoi 
In some Mstoins controlling accounts foi tlicsc IcdpCi ippe ii in the 
genci d ledgci Homlici tlic tost system niai pioiide loi a F ictoiy 
Ltdgu Coiiliol account thciebi elinimatin^ a iiiimbci ot tonliol it 
counts iiora gtiici d Jedgoi 


RECORDS UNDER GOVERNMENT CONTRACTS —Accoid 
nig to Ticusiiiv Deci ion oOOO the tollmvmg lequnemtuls tonstikite 
tomplniite iiitli the liiv 

Farli contnrlin„ jiniti is icquiied In 1 viy In mnl c ii lopmt of its tiue 
pinrits and tvess jniilit Such piiti must thcietoic miuiitain t-ucli ic 
counting iccuids as lull cu ihlt it to do so Among llu tsscnti ds aic 
the tollowinp! 


1 The piolit oi loss upon a paiticuliv rontiut oi siibcoidnul all dl be 
acLoiintid toi ind liilli (\pl lined in the bools ot account scpaiately 
on each continit oi siilHonti let 

2 The accounts shall clcailj disclose the iiituio and nmnuiit of the 
clifteiont itcma ot cost ot pcrtoiming i conti ut oi aubcontiact 


All bools lunids and oii„mal CMilciices of costs (nuludinp: nmonK 
othci things pioduction oidcia bills oi schedules ot mdciials puiduise 
rctpiisitioiis puichisc oichis Muicheis ie<(Uiaitions tm initcinls stand 
iiig c\ponse oiih IS iinentoiics lihoi time cauls piiiolls cost distiibution 
slucts) pcitmcnt to the dctciimiialion of the tiuc pioht excess piolit 
dchciciiej 111 piolit oi net loss fiom the pcifoiiiniite of a contiact oi sub 
contnet shall he 1 ept at all times anihhle toi inspection bj inteiinl 
leioinio oiliecis ind shall be caiefulh picsciied and letiniecl Tina 
piOMsion IS not confined to bool a rccmcls and oiiginal eiulences pertain 
iiig to items nhieh nin\ be eonsuleiecl to be a pirt ot the cost of peifoim 
iiiK a contiact oi aubcoiitiaet It is applicable to all books leeoids and 
original eMdencea of costs ot each plant bianeh oi department miohed 
111 the pcifoimaiiee of a contiact oi siihcontiaet oi in the allocation oi ihs 
Udmtioii of costs to the contiact oi Buhcontiact 


A special Go\ eminent Bulletin issued by the Wai and Naav Depait- 
inents, to exidam in jiiit the jiioMsions of TD 5000 states tint no 
paituuln ictounlma: sastem is lequiicd on the pail ol the coritiaotor 
The only lecjuiu nicnts aie 

1 That it IS in accoid luth gcncially acceptocl and sound accouiitme 

2 ihat the cost ealciil ition piodncc coircct liguica consiateut with the 
iihoic mentioned piinc iplcs 

3 That the cost utounts he iiniloi the conliol of the genoial accounts 
In tins connection the Bulletin states 

By this IS meant that the accounting piocedure should be such that 
thcie IS a dehnite eontiol tliiough ledgci accounts set up for the 
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pinpo'iL o\ei all the detailed accounts in ivliich the costa are dis 
tributcd Cost accounts scp irately kept without such suitable proof 
ot control aie seriously open to question 

Wlieie the nature of the business has not clianffed matciially by the 
shift to wti pioJuction the method ot cost dcteiminalion customaiily 
employed by the contractoi is piesumrbh satisfacton Howevei uheie 
theie has been a i ulical change m shifting fiom peaeetimc to waifime 
piodiiclion new methods of distiibulion and co^t dcteimmation may 
have to be employed 


Cost Controls and Subsidiary Ledgers 


CONTROL ACCOUNTS — A contiollmg account i» an account kept 
in a majoi ledgei whose balance lepiesents in a single sum the details 
contained m two oi moie accounts of the same natuie as the control 
but yhich aie kept m a subsidiaiy ledgei Postings to detailed accounts 
m a subsidiaiy ledgei must ultim itely be reflected in postings to contiol 
accounts, usually lump sum postings made at end of a period 
Cost control accounts kept m a general or facton ledger aie defined 
by Van ‘^icl le (Cost Accounting) as “accounts in which aie lecoiiled the 
tinnsactions that peitam to the pioduction and maiketmg functions of 
a business enteipnse ” 

Below are shown impoitant cost contiols and then iespeoti\e sub- 
sidiaiy Icdgpis 


Control Account 

1 fstOlLS 

2 Woil in Piooess 

3 Finished Parts 

4 Iinishofl Goods 

5 Actual Maiiufactming Expense 


SOIISIDIARY LcDQCB 

1 Balance of Stores Ledger 

2 Job Older Cost Sheets oi Proo 
ess Ledger 

3 Finished Paits Ledgei 

4 1 mished Goods Ledgei 

5 a Piimarj Expense Ledgei 

h Depaitinental B\peiiHe 
Ledgei oi Expense Distiibu 
tion Sheet 


Fig 5 taken fiom Gillespie (Introductoiy Cost Accounting) shows the 
relation ot contiols to subsidiary ledgeis lor a job older system The 
accounts illustialod aiemienton accounts, the subsidiaiy ledgeis tlicce- 
foie, constitute book or perpetual inventories 
In genoial, accounts appearing m a factory ledger lepiesent manu- 
faitunng contiol accounts borne of these aie not teclmicallv contiollmg 
accounts since theie is no subsidiary ledgei to suppoit them This gioup 
of accounts is sometimes referred to as leflecting the manufacturing 
cycle since tlio iceounts aie so anunged as to tiace the flow of costs 
fioin law imtenals through Woik m Piocess, Fimshed Goods and Cost 
of bales When finished goods aie sold, new supplies of law material 
aie requned to stait a new cycle 

Principal Cost Controlling Accounts — ^The most impoitant cost 
contiols and their method of opeiation appear below 
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Iii\cnUH\ at bi. binning 

1 iulIuisls 

liLtlumtil MiRiiul 

liLtniiis fiom Rioiliiction 

Dileet Mlteiials Issued 

Indiitet 'lIiteiiaK Issued 
lictiuns to iSiippliii 

B il nice (Imeiitoii il eml) 

Voriv IN Piocrs-. 

Iu\eutoi\ at bi^iimiiig 

Ran itiii iK IKi il 

PllllsllLll Puts Used 

Dncct 1 iboi I 111 
lMuuitactmm„ Emicii l AppbeJ 

Cost ot C oni|ilttiil 1 111 Uii tion 

1 niislied C nod 

hpoil ibi mil ReilimiLil Tiliteiials 
Retuin ol CTmised 1 in llitciiala 
ind P lit to Ml Us 

Biliiae (lineiitou at end) 

IiMsiirn Pvnrs 

liu tiitni \ it lit inniii, 

CorI ot Complctul i ut iiom Woil 

Cost ot Comphtiil Puts Pmihi cil 
Rituins finm Iiotiictim 1 

RLtiiins liom Cii lorn is 

1 etnins to ''iipphei s 

Issius to Moll 111 Pi Dec a (on na 
sembh oiihi 1 

tost ot Goods oold (toi paits sold 
dileetb 1 

Eiliiiee trininloiT it end) 

1' rPTisiim ( 0( us 

In\ enton at bt.ninni^ 

( list ()1 Compliti 1 Pioiln tion 
RLtuins tiom CustnmLis 

1 Cost ot Ciooils Sold 

Bal inco (Inientoii at i ml) 

Cost 0 

1 f VL s 

Cost ot iShipmculs to ( H tiimcxs 
ITmleiiippliLil JI inntiii.tuiui„ E\ 

Oiei ipplieil hi iinii u tuinu Fxpense 
Cost ot Eetmns liiim CiisUmieia 

I al iiiee to P A T 

Aotutl M^.^u^vc^ullNO E\Pl^‘>c 

Cost ot Iiuliicct Matoii 1 Used 

Cost ot Iiuluoct I nboi RRp,i 
Expenses IncxiiiLtl ihion„h Vouchei 

Fixed Ghaiges puili as Tixes In 
sill mice Dcpitti ilioii etc 

Bill HILL to UxLi mill UiuRi applied 
Miiniifactiiini^ ]• xpnisL 

li uistei fiom Applied Expense 

Bal nice to C)\ci and Undei ipphed 
Manufiietuiint P peiise 

An I Tin l[\NU^^CT^7UI^a E\IF^s! 

Closed into Aetiial M imilactuiing 

1 Lstimiileil K\t)insL to 

1 WoiI m 


SUBDIVISIONS OF WORK IN PROCESS —Subduision of the 
WoiR m Pioceab account may be ou the bail's of 

1 Elements of Cost 

2 Depaitmentil Costs 
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4\ hpio W oil m Piuic" lb cluulod ucouUiiK to elements Vmulon nnd 
I uio (r atntnl'. of Co^L Vli ouni inij) lion the iceounlb ib fullowb 

Mill I III, rmrss 

Cost of nntciiil on liiiid nt the be Cost i iliit tnliml on tlu loinplctnl 
Kiiiinui, ol (Ik peiioil (mibhul pint ainl fimshul eeoth 

IJiiLil imlLinlb ibsiieil (liiimi, the oiibis it tlu sum turn dibit 

pmotl toi piodiiition oideis nt 1 unshed I’liitR md 1' nii&hed 

the B line time eieJit Stoiea lie ( nods neeoiiiits 
count Cost nine ot iiiiteiiils u tinned to 

riiiiBhed pnits IS ued cUuiiiC! pciioil stoies at the s uiie time debit 
foi siibisbimblieb nuil bin heel btoies ucouiit 

f,oods at biiiK time aedit Fin 
ibhed Puts aeeoinit 

ihe bnlaiiee of this aeeomit iipiisciits the nmoniit of ninteinls m 
pioctss oi uiihiiished noil and should iifeiee n itli the iiiiteiial costa on 
Miiions cost bheetb et uiitniiFlud cndiis 


Ltnou TN Piorrss 

Cost of cliiLit hiboi ill pioee s nt Cost of diieit Inhoi on the com 
the lx(,imnni, ot the piiinl idoted hnishod puts and hnished 

Diieit hboi i)>pl\cd to pioduitioiv poods oideis at the Bime time 

oiileis dniiiin the ptiiod it tho debit Finished Pints iiicl Fin 

b line time iiedit P n loll 'icconnt ished Goods luconntb lospeo 
tnoU 

Tho bihime of this aoeoiiiit icpiiKeiits the amoniit of diieit hhoi in 
pioicss and should nRiee nith the diuet laboi seeluui on the Minoiib tost 
sheets ot imtiinshed oideis 


MA^D^tcTORI^a E\p^^sc in Protess 

Applied eapciise m piocess at tho J- \peime applied to the completed 
bitiiinint ot the peiiod finished puts and finished goods 

Expense applied to piodiietion ov oideis at the same time debit 

dels elm mg the peiiod at the Finished Paits and Finished 

tame time ciedit Mamifaetuiing Goods accounts 

Expense account 

The balance of tins account lepiosonts the amount of applied expense 
in pioecbS and should ugice niUi the in iiintaetninig expense hcetion on 
the auiions cost blieels of uiihnibhed oideis 


Tho ilistinguislung fentuios of departmental work m process accounts 


1 A sepninto Woil in Pioicss ncconiit is eiponcd fm each cost center 
01 depaitment 

2 Intel depaitmental transfeis inaj be made by dehituit, tho depart 
meiit loeeniiib uoik and eieditiuf. the depaitment fiom ivhich uorl 
IS transferred 

In nil othei respects these acroimts aie opeiated in the same way as a 
single Woik in Piocess ncoounl , i e they aic debited foi diiect mnteual 
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]aboi consumed and oaeihcid mcuned m the paiticiiHr Jepaitment or 
to t ceutci Such accounts aie parliculaily common m process costs 

TEMPORARY COST ACCOUNTS — Sometimes intermediate cost 
aiioiuils aio empjntcd They lie liansitional oi tunpoiaiy accounts, 
yhich lie aln ns tie nod out bitoie tiial balance time Thus Van Sickle 
(Co t Accountinj,) shows itcounts foi 

1 Diitft Matciiil Used 

2 DiiLCtluboi 

3 1' ictoij I’lj loll 

U«e at Mich accounts may be adiisable whoie depaitmental work in 
process iccouuts aie emiilojed In such ca-'Bs the iccmmts listed above 
aio ojienod, and aftei bung amhzcd, then balances aie closed into 
appiupiuto depaitmental work m process accounts thiough suitable 
]ouinal entiles 

GENERAL RECORDS AND COST RECORDS -Details of 
costs which appeal in cost ucooimts must he eooidinated with the gen- 
eial books of the oiganization, otheiwise lack of coutiol lesults and it 
becomes impossible to dpteuiime whetliei cost lecouls and repoits have 
been picjimed icciiiatolv This can be lemedicd by dovetailing the cost 
ictoids into the geneial lecoids by means of contiolling accounts The 
diagiain fiom Van Sickle (Cost Acoountmg) piesented in Fig 6 shows 
tlie cost contiol accounts leqiiiied, then lelation to each othei and to 
the geiiei d accounts Siibsidiuj Iccigeis furaish detailed figuics suppoit 
mg each coutiol account The diagiam may aKo be used as a flow chart 
oi piocluilion (osis 


Factory Ledger and Journal 

SELECTION OF FACTORY RECORDS— The size of a com- 
pany and Its physical layout govern the selection of tactoiy lecoids In 
small OI medium sized companies the cost oi factoiy lecoida nic subjcit 
to contiolling accounts carried m the geneial ledgei In laigei companies 
and companies with factoiy branches factoiy lodgeis aie used to leheve 
the genei d ledgei fiom caiiymg individual factoiy coutiol accounts 
The factoiy ledgeis then contain individual factoiy accounts, such as 
lahoi, buiden, and othei accounts under factory juusdiction 


Disadvantages of Single Ledger— The practice of keeping all oon- 
tiol accounts m one geneial ledgei involves disadvantages The=e aie 
stated by Amidon and Lang (Essentials of Cost 4cc.ountmg) to be 

1 The number of accounts m the general ledgei tends to become uii 

2 11m m^eparatio^ of the monthly statements may be delayed since all 
htmes must go through one ledger to appear eventiiallj iii tin. trial 


Adminibtiative difficulties may ause due to the separate 
of the factory and office Where the general office must 
bool s open until the factoiy reports are leceivecl the 
monthly statements may be so delayed as to lose a gieal 
then value as indices of current business piogiess 
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OKCt^NI/INC. the cost eecokds 


The mtioductioa of i factory ledger sol\C'. tlic'iO diHuultiO'' BiseJ 
on the jinmiiile ot di\i ion ol I iboi it pciniil^ dilUient poi-on-. to woik 
mill I't inU nth on tin i,Lucml iiul fttton Icd^eis It iho uds in the 
]iiesti\ ition oi i teitiin unouni, of slciclj, amcc no one peiuon is en 
tuistcd with nil the inloimitiou 

DUAL CONTROL ACCOUNTS— 4 faeloiv Icduci is i complete, 
SI It inlimcint, led^oi cooidinili with iilhci thin siiboidinnto to the 
gcnci il ledgei JIcncc, i tiiil bihute ol iccounts in this lodgoi i-- idded 
1u tliG til'll bdiiiie ol uioiiiits iiiiicinng in gcnci il lodgti heie a 
fuluu IciUci is used it Is nc(issn\ to icnioie the cos| contiols fiom 
tciui il ledgei and mtoipoiate them in the lacloiy kdoCi In oidei to 


r\tTOr\ LFDOEI CONTROL (m iinlimul st gcncrnl olllci. ) 



FlO 7 Dual LulgLi Conti oh 


m ikc both lidgois self-h dime ing a in w in i omit is mtioduocd in encli 
Icdgoi 

1 In the genenl kdgii I'lutoii I uigei Contiol utconnt 

2 In tlie iattoi\ kdgei CTeiitial 1 edgti Oontiol uitonnt 

lypicnl appeaiance of these reciprocal accounts is shown by Gille&pie 
(Intioductorj Cost Accounting) Fig 7 Note that the. dibit balance m 
one account e\acth matches the ciedit balance of the otlui 
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ACCOUNTS APPEARING IN FACTORY LEDGER -II the 

Goneial Ledgei Contiol account is to be debited oi ciedited as a lesult 
of a tian.ootion, data must be lepoited to the home office oi geneial 
accounting depaitment m oidei that a iccipiocal contiol entiy may be 
made If the factoiy contiol iccount upon the gcnei il books is to be 
debited oi cieditod the infoimation must be lecoided m the factoiy 
books inasmuch as the contiols must be in agieement at all times 



Fio 8 Relationship of General Ledger to Factoij Ledger 


The most impoitant accounts kept m the factory ledger aie 

1 Stoies 

2 Pictoiy Supplies 

3 Finished Parts 

4 Diioot Labor, J such an account is to appear 

5 P ijioll Accined 

0 M inufactming Expense — Actual 

7 Manufactiuinj, Expense — ^Applied 

8 Woil in Process 

a klateiial m Process 
b Duect Laboi m Pioeess 
0 Manufacturing Expense in Piocess 
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Finished Cood^i 
Ceiieial Ledger Control 
Cost ot Sales 

Addition il ii counts such as 
a hactou Pcttj Cash 
h Pijioll Cash 
c Some oi)ciatm„ leaeiaes 




RELATIONSHIP OF GENERAL AND FACTORY LEDGERS 

—The lelitionsliip between the gmeiil ledgci and the iactoiy ledgei 13 



illustiated bj Gillespie (Introductoij Cost A.ccounting) Fig 8 Note 
that the geneial Icdget and m this case, the plant ledgei aYhioh con 
tains the building and equipment accounts aie kept at the geneial office 
The ledgers kept at the factoiy office are 

1 Materials Ledger 

2 Woik in Pioeess Ledger 

3 Finished Goods Ledger 

i Factorj Expense Ledger 
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FACTORY JOURNALS — ^Factory 3 ouinals aie lequired as media 
foi postings to the factoiy ledgei Fig 9, fiom Gillespie (Intioductoiy 
Cost Accounting), shows a multi-column factoiy journal used to sum- 
mu izc factory journal vouchers oi memos forw aided by the home 
office to the factoiy Postings ot amounts appealing m the taitory joui- 
nal aic made m the usual mannei to accounts appealing m the factoiy 
ledgei and to accounts in ledgers subsidmy to the factory ledger 
Whcie numeinus cntiies come from many sections of the works account- 
ing department the columnai joiiinal combines those entries and reduces 



the numbei of postings to each factoiy ledger account The factory 
journal becomes an analysis of all manufactuimg entries month by 
month as well as a book of original entry, and the ledgei beoonies 
mainly a “long time” book of control totals 
Othei jouinaLb used at the factorj might include 

1 Requisition Jouin-il 

2 bummaiv of Factoiy Disbui sement Vouchers 

3 Fimsliecl Goods louinal 

4 Cost of Saks Journal 
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A tiial balance of the facloi> ledgei at the end of the month is as 
follows 


TRIVL B\LANOb — F\ oiok\ Lcdqek 
1' Eiiun m 28 19 — 


Materials 

Mntcin.la in Process 
Laboi in Piocess 
Facton Expense in Process 
Eiiiibhed Goods 
Factor} Expense 
Fietoii Expense Vpplied 
Geneiul Ledter Conliol 


$ 917 40 
6 724 70 
$7 (142 10 


Voucher Register 

DEFINITION AND NATURE OF VOUCHER REGISTER — 
A voucliei legistei may be defined as a book of ouginal entry m which 
a record is made ol all tiansactions which lesult in a di&buisement of 
cash It is a combination pinch iso jouinal and cicditois’ ledgei As a 
pmehase joiunal it senes as a medium foi iccoiding liabilities incurred 
foi goods as well as sen ices md by keeping tiack of mduidual invoices 
01 louoheia it eliminates the necessity foi a cieditoia’ ledgei 
The louchei legistei also senes as a ceutializcd lecoid toi the classi 
fication of expenditures of a peiiod As stated by Dohi Inghiam, and 
Lo\e (Cost Accounting) 

When used m its most eompiehtnsne foim all expendituies of whateier 
kind 01 nature aie entered heie on mcuircnee and distiibuted or charged 
tluoubh the laiioUB distribution columns Wlieic the vonchei legistei is 
nut used oi ivlieic it is used in nicomplete foim it mai be supplemented 
by the puicliase journal the expciiHt journal and a eeituin amount of 
anal} BIS maj be made in the cash disbuiscments journal 
Thus the -vouchei legistei senes as a cost classification register in a 
manufaotuiing plant It is important because thiough its distiibution 
columns a flow of costs is staitcd lesultmg m postings to cost contiol 
ling accounts and then undeilying lecords Bj so centralizing all ha 
bilities, no paj ments can bo made i e , no check diawn, unless a vouchei 
has been piepaied, piopeily enteied, and authorized for payment 
The vouchei legutei is pait of a voucher system, which m turn is 
part of a sjstem of internal check 
DEFINITION OF VOUCHER— In nontechnical language, a 
vouchei is often assumed to be any busmess papei piepaied as a le- 
sult of a busmess tiansaction It may be an imoice a check, a leceipt 
(eg, petty cash vouchei) etc In a technical sense howexei a vouchei 
IS a document piepaied by someone withm the business aiithoiizmg a 
bookkeeper to make an entij in some book of account, usually tho 
xouoliei legister oi some journal Thus a journal voucher lepresents an 
aiithouzation to prepuie a journal entiy A purchase voucher similaily 
forms the basis lor an entiy in the xoucher logistei and lepieacnts a 
foiraal leeogmtion of the incurrence of i liability, to be liquidated by 
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subsequent payment by check It is prepaied on the basis of a purchase 
invoice foi inateiinls, supplies, e\pense items for seivices etc oiiginatmg 
from -nithout the plant, also as a result of mteinal transactions, such as 
payiolls, petty cash leimbuisements, etc 

VOUCHER SYSTEM— The vouchei system includes all docu 
ments iccoids, ind pioccduies in connection with the incutience and 
liquidation of li ibilities Documents and letouls include 

1 Rui chase im Dices 01 expeiise bills payioll summaries etc 

2 Purchase loiuhci or voucher check 

3 Voucher legistei 

4 Ched legister 

5 Vouchci riidci. of creditors 


These provide complete oppoitunity for auditing and lecoidmg of lia 
biiities then liquidrtion, and contiol ovei di«buisemrnts The purpose 
of a V ouchcr system is 


OMile economi 


handling and recording pui chases of goods 
oiiect charges to accounts representing pur 


2 To pioride means f 

chases ol goods oi b_ - 

3 To socnie specific receipts for specific invoices i 
a Mimmi/e hand 

b Avoid double payment of same bills 

4 Sceme contiol over volume of disbursements 


SOURCES OF VOUCHERS— 1 he following give rise to the prep 
aratioir and issuance ot vouchers 

1 Pui chase of raw materials or supplies 

2 I IV lolls 

d Overhead expense 

4 Selling expense 

5 Adiniiiisti iitive expense 
C Riirehiisc of fixed assets 

7 Siimmiry of petty cisli disbursements as basis for rermbursement 


9 Other ti imsattions requirrng payments by check 

PREPARATION OF VOUCHER —Viren an invoice or other 
document evidencing a liability is leteued, it must be tlioioughly 
audited and a vouchor prepaied Piepaiation of a sepaiate vouchei foi 
each mvoice involves, however, much woik hence the modern method 
rs to short cut the entire process by pieparmg the voucher and check in 
a single operation 

Figs 10a and 10b show a combmation check and voucher Fig 10a is 
the check, it is hinged to Fig 10b by peitorations, and when folded 
ovei, completely covers the upper pait of the vouchei A caibon of the 
same size as the cheek is inserted between the check and the voucher 
When an invoice has been audited, the name and address of the ci editor 
or payee aie typed in and the details of the mv oice recorded m the 
proper space on the check All these documents are then filed away m 
a voucher jacket This is a kind of folder, one being mamtamed for 
each creditoi If durme the course of the month additional invoices 
are received and audited from the same cieditor, the check and voucher 
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Fig 10a Check Used as Part of Voucher 
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ne taken out of the foldci and the additional imoioc typed m the 
mioice space At the end of the month oi wheneiei time foi payment 
IS at hand the invoices recorded on the check are totaled, amount and 
date typed m and submitted foi appioval The original aftei approval, 
IS detiched lecoided m the check register, and mailed to the payee’ 
The duphcite which seues as a \ouchei is analyzed as to accounts to 
be chill ged in the space piovidcd theicfoi and entered iii the voucher 
register Recounts to bo ehaip,ed aie determined bj icfeience to the 
onginal requisition oi official cliait of accounts 
Another foira of voucher check (Fig 11) consists of a check and a 
detachable lemittancc mcmoiandum It is prepared at the same time the 
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Fia 11 Voucher Check with Detachable Eeinittauce Statement 


voiichei IS diawn up When the obligation is due, the clieck is signed 
and foi-warded to the creditor Thus voucher checks not released con 
stitute the equivalent of an accounts payable ledger If desired the 
voucheis may seive as a check register 
Where check and vouchei are not prepared simultaneously, a more 
elaborate voucher jacket IS required Fig 12 taken fiom Dolii Inghiam 
and Love (Cost kccountmg) shows the outside and inside of a voucher 
jacket The mside contains the detailed distributions of the invoices 
the outside a summary of these distributions 
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Inbide before folding 

Fig 12 


Outbids after folding 

ouchei Form 


FORM OP VOUCHER REGISTER —The foim of the vouohi 
sgistei n not standaidized Fig 13 fiom Blockei (Cost Accounting 
lustiates a common form of legcstei nhich la also used as an accoun 
a3able ledger Unpaid accounts payable can be deteimmed at an 
ime by listing the open items in the Check Number column Or 
lature of this foim is that it has a Code Number column in connectio 
ith each distribution column Undei this plan analyses of columns ai 
lade monthly and postings made Irom the analjses Use of a coc 
oluran and subsequent analyses leduces the numbei of distiibutic 
olumns othciwise required and hence reduces the bulkmess of tl 






htc S] 


VOUCHPR REGISTER 


251 


If a factory ledger used, columnar headincs in the vouchei register 
ipprcsonting futorj ledgei accounts arc omitted, and then place is taken 
Ijy a single column headed “Factoij Ledgei ” Vouchers aftei entij in 
the general oftuc voucher register are turned oter to the cost depait 
men) foi cntiv eithn m a factory office voucher iPw,iater, or in a factoij 
jouinal These books conlim a credit column ‘ Gencril Ledgei” and 
the necessaiv distubution columns 

VOUCHER DISTRIBUTION — Wheie analysis is extensive, spe- 
ciallv piepuied inah is foims may be used Fi, 14 shows a special 
voiuhci distiihution diect used b\ Genet al Electiic Co 


VOUCHER DISTRIBUTION 



Till following outline sets foilh the principal feaUiics of the voucher 
and purchase distribution system m use by the Michigan Alkali Com- 
panj 

1 The usual foims of voucher legister cohimnai distiibutinu chul 
ipgistci and poutnigH tlioioto have been ehnunitcd Except foi suminarv 
loniinl entiles at the end ot each month u vouiher ohecl and a distiibu 
tioTi ledger constitute the eiitiic leeoid of voiithtis pay ible 4 voucher 
check (ainuUi to that shown m hig 11) consists ot an original toi the 
VLiidoi a duplicate punelitd foi filing in a post hiiidei to scrye as died 
legiKtci and a tiiplu vte to attach to siippoitiiig iinoices and otlui dat i 
tor hJiiig alphabetic illy 
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2 A separate disTibution ledger card (Eig n) s tieed foi each expense 
or other account to which distiibution is made These caids leflett a 
detailed analysis for postings to each attount To toucher an approved m 
volte foi payment reriuiies two cntiics on the bool keeping machine 
a Entiy to vouehei clittl 
h Entij to distiibutioii ledgti 

Punched Card Distributions —Some eoncems have abolished use of 
a loimal mt oice oi vouchoi legislei Infoimation on the vouciier is 
punched to a caid (Fig 16) Soiling and tabulation of the cuds yields 
data foi the summaiy entiy and detailed postings to the distribution 
accounts When the volume of leinitl mces is sufficiently laige tabu- 
lating card voucher checks (Fv 17) may be di iwn tiiiough use of an 
automatic summary punch This insuics a fully automatic disburse- 
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OPERATION OF VOUCHER REGISTER —Vouchers after 
being audited iic tiinied dim to the vouehei legistci ckik (sometimes 
called accounts payable cleil ) loi cntij in the vouehei legiatei Each 
vouehei whethei it leprescnts a single invoice oi a group of invoices 
fiom the same ei editor is enteied in the Voucher Payable column, and 
ouned to the proper distiibution (debit) column This automatically 
Cl edits a contiol account vaiiously called Vouchers Payable, Audited 
Voiuheis Payable or meielv Accounts Pavable At the end of the 
period, the columns are totaled and proved by cross-footing to check 
the equality of debits and credits A summary entry may then be made 
m Hie voucher registei Based on Fig 13, it would read as follows 
Eaw Materials f 

F ictory Supplies 
Payrolls 

lactory Overhead 
Selling Expenses 
Administration Expenses 
Machinery and Equipment 

Vouehei s Payable $ 

To summarize audited vouchers for month of 
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Postint'^ aio nndp fiom the sumraaiy except the Sundrios item, the 
hitter 1^ indnidudllj po^led ■\Miere contiols aii. bioktn down into sub 
accounts detuled postings aic made fiom special audvscs simihi to the 
proMsion made in Fig 12 oi ebe a siimmao analysis maj be piepaiod 
on a work sbeot Summary entries howeiei, aie not essential Postings 
mij be made Juectlj fiom columnni totals 

When xoncheis aie paid tbe-y aie clinked off m the \ouchei logistei 
by placing the eheck numbei and date of pajment opposite the \ ouchci 
in the liquiitation column Theiefoie any blank spaces in that column 
lepicsont unpaid vouchers B> listing and totaling the amount of these 
xouolicis proof of accounts payable is established since the total of 
the lisl must equal the balance ol the contiol account In those oases 
whore inaoices aic vouclieied and enteied m the voudiei logistei imme 
diilch after being audited an independent checl of unpaid voucheis 
inaj be had by checking avith the aouchei jacl et file 
FORM AND OPERATION OF CHECK REGISTER — check 
icgistci whnh is an inlegial put of a aoucbei system is a cash disbmse 
ment book listing (hocks diawn. m paament of vouchcis It ojieia es as 
a iccoid of (heels leleused if a aouchei check system is in use The 
onlj money columns necessaia me 

1 Not CaKh 

2 Piiuluse Discount 

3 Ae(Ouiits toi louchcisj Paaahle 


The sumniaij entn at onl of month 
Accounts Pijable 
Cish 


Puithusc Dibcomit 


UNAUDITED VOUCHERS -'Vt dl times theic aio man> pur 
cliaso maoicea avhich line not been completely audited, and aie theio- 
foic not as jet enteied in the \Quehei icgistei Since moat (onceins 
keep then books on an accrual basis it is neces aiy to summaiize all 
such items and mike m adjusting entiy bv debiting \aiious mrentoiy 
and expense accounts and crediting some sucli aciount as Sundry Lia 
bilitios 01 Unaudited Accounts Payable Aftei the books aie closed, 
tins entry is icveised and tliercaftei invoices when fully audited aie 
put through then noimal proeediiie 


FILING OF PAID VOUCHERS —\ftei aoiichers me paid, they 
aie filed usually in numeiical ordei lhit> gives no opportunity to trace 
aoucheis foi specific cieditora wlieie then numbeis aie unknown Since 
no creditors’ ledger is kept, it is theiefoie advisable to organize an 
alphabetical creditors index file The caid for each creditoi shows 

1 Voucher number 

2 Date 


d Amount 


Voucheis aie posted bj file cleiks to these caids In effect this is the 
equixalent of keeping a loose-leaf creditois’ le(lgei Hence any possible 
labor-saving occasioned by the elimination ol a creditors’ ledgei is nulli- 
fied Moreover, the accuracy of the file is open to question, since its 
content is not part of the work performed by the bookkeeping staff, 
and therefore is not subject to the ordinary checks for accuracy 



See 5] 


VOUCHER REGISTER 


2S5 


Wheie duplicate voucheis die letamed b> the debtoi, one may be 
filed numeiioilly, the othei alph ibolically Tht, numeiical file moludes 
all documents i elating to the louchei As stated bj Blockei (Cost 
Accounting) 

It IS custnmny m many coneeina to have the coneeled checl a attached 
to the aouchois aftei the leturned checl b haie been audited hi the an 
cmiiiting diMsion The vouchei with the aupporting papeis approvals and 
the ciUKcled chccl constitute all the iiecessarj informational base and evi 
dcnce of the liability and payment that any auditor would reqiuie 
Sometimes a special form of voucher lacket known, as a voucher 
backer is used foi this piiipose Pig 18 shows such a foim used bj a 
manulactuiei of lestauiant kitchen equipment 
SPECIAL PROBLEMS IN USE OF VOUCHER REGISTER 
—Use of a youdici system leqeiics a vouchei as authority lor each pay- 
ment The vouchei system opeiates most satisfaotoiily when bills aie 
paid by chock, in full, piomptlv and when letuins and allowances lo 
1 iting to iccoicled vouchers aie few in number Special pioblems arise in 
connection with 

1 Partial payments 

2 Kotuiiis ind allowances 

S Pav rm. lit by notes drafts etc 

4 Delayed payments 

Partial Payrnents — Invoices and vouohcis should so fai as possible 
be paid in full Wheie that becomes impossible it is best to cancel the 
oiigmal \ouchei and issue two new ones in its stead The hist new 
vouchei IS loi the cuuent payment the second toi the unpaid balance 
A slight vauation oi this method is desciibod by Hatfield, Sandeis, and 
Bui ton (Accounting Pimtiplcs and Practices) as follows 
The original invoice is voiichered in the customaij mannet and entered 
in the vouchei legistei The amount of the paitial payment is eiilcied m 
the checl legister and the niiinbei of the vouchei to which the payment 
IB applicable is indicated m the appropriate column A new voucher is 
piepuicd foi the unpaid iiortion ot the debt and when entered in the 
vouclni legisloi appears as a ciedit and a debit to Accounts Pay able the 
debit being entcied m the Miscellunoous column In the How and When 
Paul” column on the line ot entiv of the oiit,iiial vouchei aie now ontcud 
both the munbei of the checl issued m pait payment ol it and the number 
of the new vouchti prepared tor its impaul portion Thus the complete 
cancellation of the first vouchei is accomplished without omitting the lia 
bilitv toi the dilleieiice between it and the check issued in part payment 
of it 

If paitial payments become at all extensive it is best to use the 
vouchei legistoi as a purchase journal suppoitecl by a creditors’ ledger 
The other featuies ot the vouchei system may ot couisc be retained 
Purchase Returns, Allowances, and Other Credits — ^Detects in the 
quality' of goods leceived, enois in piuing, etc, do not affect, ns a rule 
the books of account since most of these items are levealed m the proc- 
ess of auditing bcfoie voucheimg and entry in the books Where, how- 
ev ei entiles hav e been made and it becomes nceessaiy to letuin goods to 
a supphei oi ask foi allowance this is ev idenced by receipt of a credit 
memo fiom the sunpbei or issumce of a voucher charge by the pm- 
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chaser The lattct is similai to a vouchei but of a diffeient coloi and is 
enteied in the \Quchei legistei m led mk, thite leversing debits and 
credits A copy of the vouthei chaige is attached to the original voucher 
to pieient overpayment A statement may appeal on the voucher 
charge imornimn the suppliei that it 13 unnecessaiy to 1 sue a ciedit 
memo 

Anothei method is to cancel the oiigmil \ouchpi and issue a new one 
foi the icduoed amount The entij is as follows 

Vouchers Payable (No 62) $57a 

Vouchei s Payable (No 89) $540 

Stoiea (or other account) 35 

The debit appears m the Sundiies column the ciedit to Voucheis Paj 
able in the usual column and the credit to btoies 01 othci account in 
led ink m the appropuate distiibution column 


Payment by Notes, Drafts, etc — Payment of a vouchei by a piomis- 
soiy note is recoided in the general journal 


Vouchers Payable 
Notes Payable 


$950 


The liquidation column in the \ouchei legistei must be made to show 



3 Page number of journal where the entiy occurs 


4.t matuiity of the note a new louchei must be drawn to liquidate 
Notes Payable Expressed m journal foim, the entiy is as follows 
Notes Payable $ 

Vouchers Payable $ 

Theieafter the voucher follows the usual channels 


Delayed Payments — When bills are not paid piomptly each month 
unpaid voucheis may accumulate making it desiiable to keep a creditors’ 
ledgei thus modifying one advantage of the vouchei system Also more 
clerical time is consumed in refeiiing to the vouchei icgistei sheets of 
previous months to indicate final payment of voucheis 


MANUAL AND MECHANICAL TYPES OF VOUCHER SYS- 
TEMS — The question of whether to use a manual 01 mechanical type 
of voucher routine depends entiiely on the size of a concern the number 
of transactions involved, the extent and complexity of the voucher dis- 
tributions Obviously small and medium-sized concerns do not need the 
elaboiate installations of large concerns, and yet the former can get all 
the piotection from simple mstallations that laigc outfits obtain from 
systems that are of necessity moie involved It is to be noted however, 
that in theory there is no difference between manual and mechanical 
tj pes The end results always lead to the same summaries and postings 
to the contiol accounts and the subsidiary ledgeis The basic purposes 
of all types of mstallations are the same, namely, complete audit of 
purchases to guard against erroi and fraud, and the cieation of docu 
mentary evidence in support of the voucher payments The only differ 
ence between the manual and mechanical installations is one of pio 
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oedure and the application in the lattei case of mechanical aids to niaLc 
possible the handling of a laige volume of tiansactions 

SIMPLE TYPE VOUCHER SYSTEM —A simple type of \ouchor 
sjstem IS desciibod bj Ilartman (N ACA Bulletin, \ol 23) The sys 
tom does not requiie expensive posting machines, and shows a high 
degiee of flexibility, paiticulaily at times of peak loads when any num 
ber of operatois may woik on vouchers and distiibutions The system 
IS capable of handling 7,000 inioices a month without confusion and at 
a minimum cost 

The foim of aouchei registei used is shown in Pig 19 It consists 
of ten peifoiated tickets to a page, each ticket is issued in triplicate 
The on„mal is foi the accounts payable depaitmcnt and serves is a 
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Fia 10 Voucher Register Ticket 


check request the duplicate is the unit distribution ticket for dis 
tnbutmg the chaiges, the triplicate la not peifoiated and senes as a 
voucher register The proceduie is as follows 
Entering Invoice — The vouchci register clerk aiianges imoices al- 
phabetically, numbers the invoices and enteis the invoices on voucher 
registei tickets Each ticket accommodates six invoices fiom the same 
vendor Pig 19 illustrates the method of lecoidmg the invoice The 
first two columns aie used foi lecoidmg mateiials at standard cost The 
third column is foi li eight and the fourtli and fifth columns for debits 
and credits to other accounts In reooiding invoices foi materials these 
debit and credit columns aie used foi purchase variances and no 
account number is needed 'W'heic the miscellaneous debit or ciedit is 
to some account other than a v aiiance account the account numbei is 
recorded in the sixth column This is illustrated by the debit of $375 
to account 1681 The final column on the exhibit is for lecordmg (i edits 
to accounts payable The handling of debit memos, which aie the le- 
verse of invoices, is also illustiated in Pig 19 The circling of amounts 
indicates a credit to the account charged and a debit to the vendor, as 
shown in the entries for $19 10 and $27 50 
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Auditing Invoice — The tollowmg checking piocedine I'j used m audit- 
ing invoices 

1 All iti^oices aie run off on an adding machine tape 

2 Vaiiclici legister tickets nie soited bj due dates and li:,tcd on a 
loiiclici puvabJe coiitiol sheet (I<i„ 20) 

&epai ate tapes aie run for e idi due date 
•1 Due date tipes ue added Imoices and duo date tapes must a„iee 



Paying from Voucher Payable Tickets —Vouchei payable tickets 
sen 0 as check requests Invoices aie filed alph ibetieallv, tickets by due 
dates The following payment loutme is obsened 

1 Iickets aio suited by vendors 

2 Vouchei clieel 9 are addressed and dated 

3 Cheeks are lun through a wide carnage adding maohino with a date 
column attachment On lenuttance memo ittaehed to checl invoice 
date and imount nic listed 

Aftei all the tickets foi the one vondoi have been iim on adding 
michincs subtotals aie taken discount allowable is detei mined and 
the net amount is shown The same piocedine is followed toi all cheel s 
keeping the vouchei payable tickets and checks together ith a nuin 
beiing machine the cheek number is stamped on the vouchei pavihlt 
ticket This cancels the vouchei registci ticket and means paid in full ” 

Proof of Checks — The next step is to run a tape foi each of the 
following 

1 Vouchei payable tickets 

2 Net amount of checks 

3 Discount 

The sum of tapes 2 and 3 must agree with the total of tape 1 and 
with the total due on that due date (Fig 20) Next the checks aie “pio- 
tected” and a tape is run of the “protection” This tape must agiee with 
tape 2 the net amount of the checks This tape is sent along with the 
checks to the signing officers Tapes 1, 2, and 3 aie filed as working 
papers, with pay date and numeiical sequence of checks paid noted on 
each tape 

One copy of the check is filed in the invoice file and another is filed 
in numerical sequence The paid voucher payable tickets aie filed 
numerically by check numbers in a 3" x 5" file 




260 


ORGANIZING IHE COST El' COEDS 


Proof of Open Accounts Payable — To pio\c tbe open pajables at 
the end of the month it is moiely necessm-y to lun a tipe showing the 
\ouohei numbci and amount the vouchci numbci hemg put m b> 
utilizing the “non add” ke\ It is adeiaable to pioie the \oucher pa> 
ibir file attPi each majci pay d ite oi pciiodically iiliichover is most 


Unit Distribution Ticket —Duplicate tickets aie filed according to 
account nuinbeis to bo chaiged and posted to a disliibution contiol 
sheet Wheic moie than one account chaigc appeals on a ticket each 
t\tia chatoe is ti msferred to a new ticket and soiatched on the old 
Thus m Fig 19 one additional ticket is made out to chaige account 1681 
foi $375 

When all distnbutions aic completed, a jouinal enti> is made debit 
ing the distiibution accounts and ciediting Accounts Payable The latter 
must agioe with the amount turned oiei to the accounts payable sec 
tion foi the month 

The tiiplicate unpeifoiated copy is bound and filed and constitutes the 
\ouchei iBoistei Its chief puipose is foi use by the auditois 

MACHINE POSTED ACCOUNTS PAYABLE ROUTINE— A 
simphfie i accounts paiable routine is desoubed by Collms (NACA 
Bulletin lol 23) Ibis was del eloped as the leaiilt of an intensive 
methods studj which leiealcd inefficiencies and euois in the old sjstem 
The Idtci handled about 2000 imoices a month involving 2 300 sub 
sidiaiv accounts It called foi the piepaiation of 1200 voucheis and 
1,200 oheols a month m addition to the customaiy lecoids (Fin 21) 



PlG 21 Basie Forms in Conventional Accounts Payable System 
(five formal 
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The handling of suppliers’ invoices was cumbersome and is summaiized 
by Collins as follows 


Opeiation Description 

1 Mall room leceivcs incoming suppliers invoices 

2 Calculating machine operatoi cheeks computations 

3 Pui chasing unit checks invoices with tall} 

4 Accounts payable unit enteia invoices with tally 

5 Subsidiary ledger unit posts chalets in ledgers 
(1 Cashier files invoices by pajment date 

7 Tvpist prepaies accounts parable louehcr 

8 Calculating machine operator adds voucliei 

9 Bookkeeping machine operator prepares cash parmeiit bool 
and checl 

10 Cashier oheci a completed accounts pavable voucher 

11 Auditor checl s vouchei and invoices 

12 Assistant maiiagei signs checks 

13 \uditoi mails checl s 


Building 





14 Accounts payable unit files paid vouchers 


_ 0 _ 


Figures iti above 
columns indicate 


Note The above table indicates that each supplier s invoice was handled 
a minimum of fouiteen different times bv ten diffeient einploiees This 
involved i change of location nine times all in one building in which only 
thiee locations vieie used The mcssengei bo}s called this the vicious 
c}clo ’ It was 

A critical appiaisal of tho old syatem leveals the following short 
comings 

1 Too many diffeient people weie involved in the piocedure 

2 Tho same pcisons handled the invoices many tunes 

3 The same data weie recoidod man> times in diffeient tecords 

4 Tho invoices rli inged locations too in my times 

5 Pijmeiit of invoices on due dates cieated peal peiiods on the tenth 
tvventj fifth and last da}s o£ the month in time diffeient depait 
nienta and disiupted noinial opeiations on other vvoil 

6 Difficulty 111 balancing accounts existed because the iccoids weie 
piepaied independently of one anothoi 

The revised system lequnes the payment ot invoices when leccived 
01 cbe holding the invoice foi Istoi payment without immediate lecoid- 
mg of the habilitj Interest lost b> paying mvoioes ahead of the due 
date amounted to only $30 a vmai but saved clencal expense of $2 000 
a veai The following six lequued lecoids are made in one cooidmated 
bookkeeping machine opeiation (Fig 22) 

1 Account distribution ticket (One ticket is prepared for each ac 
count m 01 del to secure monthly general ledger control account 
totals ) 

2 Accounts payable register 

3 Accounts payable vouehei 

4 Remittance advice to supplier 

C C heck to suppliei 

0 Cash pa}ments book 





This sjstem has been in successful opeiation since Jammy 1, 1040 
and with slight modifications is suitable foi use by almost any company 
legal dless of -whethei the \olunie is 100 or 50 000 invoices pei month 

Audit Procedure — ^Thc levised audit piocedure is as follows 

1 Supplier issues inioice 

2 Central purchaaing department ched s invoice for prices and terms 
and indicates the due date (Due date is still indicated because some in 
aoicea ate leceived too late toi discount taking ) 
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3 Calculating machine opeiator checl b invoice extensions totals ami 
computes an 1 deducts discounts 

i Local purchasing unit checl s invoice iiith leceiving tally inserts 
chiuge aicount and appiovcs for paj'iuont (Up to this point theie is no 
ehaiibe fiom old sjstem ) 

(Note The following steps aie all confined to the same location in the 
huilcling thus eliminating the eight changes existing in the old sysiem 
In addition '15% of the movement of papeis has been confined to three 
adjacent looms in which are located respectively the thiee employees 
handling the bull of the woll i e , the bool 1 etpmg machine operator the 
cashier and the luditor ) 

1 Accounts pliable unit rtceiyes at 8 30 AM invoices approyeil for 
pavmeiit by the piiiohasing unit the pievious day Sorts invoices alpha 
betiiallv b\ supphois bv ciiiient oi picvioiis month’s expense A 25divi 
Bioii hoiizontal soitin^ device is used Lists amount of each invoice on an 
adding machine tape in duplicate in ordti to seeuie control total for the 
diiv s pavment The following three persons aie advised of this control 
amount 

a Booll eeping machine opeiator in older that she may balance total 
of died s vviitten for the day 

b Auditoi in oidei that he may audit died s prepared 

c Casliier in oidei to meet the days financial icqiiirements 

The accounts pajable unit then sends the invoices to the bool keeping 
111 ichiiiP opeiatoi 

6 ilie booU eepiiig imoliine opeiatoi receives the invoices daily at 
f) 1C A II and in one cooidinated niadnnc opeiation prcpaies six lequired 
recoicls (lour different forms) bv one complete machine evdt 

Machine Operations Procedure — Fig 22 shows the basic lecoids 
undei Ihe leviasd svstem and the method of thou prepaiation The 
ilhisli ition is one lu which Uip pijment involves a debit and a ciedit 
invoice The debit invoice is chaiged to two diffeient accounts and the 
ciedit invoice involves only one account Collins states 

Tho most important point to obseive in connection with the machine 
npeiatioii is that the amount charged to in account need onlv he insoited 
in tlie mirhine once bv ley depression After that all othei lefiuneil 
amounts sndi as the total amount ot the leinittame advice the amount of 
the check the amount of the ciedit to the cash account and the amount 
of the debit to the aceoimts pavable lontrol are all obtained semi lutomat 
icnily bv depicssing various balance kevs This means that if the origin U 
amount is correct all five resulting amounts aie also correct and they nie 
collect on all records and copies of recoids pioduced simnltaneonsH Thus 
bv means of a mechanical device which produces all lecotds in one opera 
tion and which contains an amount accumulating rcgistei all of the diffi 
culties of the old manual accounts pajable sjstem were eliminated 

Monthly Summary — At the end of the month thiee general journal 
entries aie made by the accounts payable unit These entiles sunimaiize 
the liabilities by months, and also show the liquidation ot the accounts 
due 

( 1 ) 

General Ledger Control Accounts (pei distribution tickets) $ 

Accounts Paj able $ 

To credit latter account foi balance as of Januarv 31 11 — 
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Gcntial I etlfePi Conti ol Accounts 
AccouritB Pai, ible 

To ciedit lattei toi Febiiiaij totilu 


AreonutB Paj ibic 

lo Bumnniize I’tbiimi} cl iibui semen ta 

Sorting Distribution Tickets— At the end of each day the account 
diatubutiou tickets aie soited m a 50-divisioii hoiizontal soitmg deuce 
bj general led„pi contiol account codes Totals aie obtained on adding 
machine taiiO' toi each code foi both the cunent month and the 
pievioLW month These totals are then posted on the bookkeeping 
innthme to contiol account ledger caids A machine proof sheet give? 
the total amount of daily postings, which must check with the total 
amount ot c ish payments loi the day At the end of the mouth these 
caicK aie used to picpaie detailed accounting distributions ioi jouiual 
entiles 1 md 2 outlined above As the accounts payable icgistei jouinal 
entn i closed on the fifth woiking day following the end ol the calendai 
iriontli all invoices icccived aflei that date ate charged to the cunent 
month s expense m the accounts payable legistci 

Cashier’s Duties — Tlie cashiei icicives fiom the bookkeeping opei- 
ntoi the supplieis’ invoices accounts pavable voucheis and cherks, and 
pcitoims the lollowiiv opentious 

1 Dites died s with nihber stamp 

2 I'ii)tctlo,iaphs chccl s with machine 

I Compiles died with loiuhci ind signs died inanimlh 
4 Staphs died to irmittaiice advice (duplicate of ircouiits pivahle 
1 ouch PI ) 

C Staphs accounts pavable vouchei to suppliei’s invoiie 
b PcilaintcH accounts pav ible loueher aud luvoiccs with date of ched 
b\ meins of i pcifoiating in ithine 

Auditoi’s Duties — The luditoi leeoives the following 

1 Accounts pavable voucher stapled to the supphiis invoices ilso 
the died si 1 pled to the icmittaiice advice 

2 AUico tiom accounts pivahle unit on the total amount of invoices 
passed foi the dav 

3 Cash imvment bool sheet fioni the bookl ceping operatoi 
‘^ccoidmg to Collins 

The auditoi’s duties consist of venfving the appi ovals on each invoice 
and comp ii ing the supphei s name and addiess on the invoices w ith tliat 
on the ched (seveial other items aie checl ed Most impoitant of all he 
ascei tains that the amount of the invoice as passed by the accounts pajable 
umt pel advice to him equals the amount of cash pavraeiits made foi the 
day An accounting is also made of the number of checl s used All ao 
counts pavable vouchers aie signed bv him as being audited and coirect 
The completed cheeks and lemittances advices are then sent to the mail 
room to he mailed in window envelopes 

The supplieis invoices and attached accounts pavable vouchers are then 
sent to the Biibaidiary ledger unit for manual posting in the detail expense 
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DistnbutiDn Ledger — The subtidmiy lodgoi unit posts the individual 
account distiibutions to the vaiious ledger accounts, using the check 
numbei foi a posting lefeience The accounts payable unit then hies 
the completed voudieit. in foldeis alphabetically by supplieis There 
IS one foldci foi p ich suppliei, and this file thus becomes a supphei 
mde\ of paid invoices 


Results of Revised System — The figuies below show in compaiative 
foim an indicated saving of appioximatcly 50% in favoi of the lo vised 
system as compnied with the old 
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The above savings of ovci one emplojee were slightlv offset bv an addi 
tional stationery cost of about $10 pel month and an mteiest loss of about 
$2 50 per month It the time of the subsidiary ledgei unit is eliminated 
fioni the above totals it will be seen that the new sjstem reduced the time 
leguired by appioximately 50% 
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Standard Costs as Tool of Management 

CHARACTERISTICS OF STANDARD COST ACCOUNTING 
-Hibtoiioal LO&ts possess very distmc-t limitations when complete leli- 
ance is pheed upon them to piovide dita which management needs to 
phn and control opeiations The actual cost of i unit of pioduct con- 
Aoys by itself no infoimation concoinmg the efficiency with which it 
was pioduced On the othei hand if the actual cost can be set beside a 
standaid cost winch lepiesents a known le\el of accomplishment, it then 
IS a simple mattci to oompaie the two costs and giasp the significance of 
the actual cost figuie 

Intioduction of a sfandaid cost is anotbei step in the piocess of estab 
lishmg complete control oiei all factois which aie subject to the influ- 
ence of management Pioneeis in the scientific management inoiemont 
found that good physical standaids (that is standaids e\pie»sed m teims 
of pounds of mateiial houio of laboi etc) weie bisic to real contiol 
ovei both the amount and the qinlitj of woik done in a shop The 
geneial pioceduie was to deteimme by study and expeument 

1 What ormstituted a piopei let el of pcrfoimance 

2 Xhe best method oi most satisfactoij design to be used as a model 
of excellence to which to coiifmm and as a bise fioin wliioh to 
moasuie deviation fiom the preestablished goal 

However, maintenance of a desiicd pioduition schedule is not in itself 
sufficient to protect profits instead this production schedule must be 
achieved at a propei cost In othei woids, lealwition of piohts lequiies 
not only technical efficiency, but economic efficiency as well Theietoie 
standaids which seive as a basis foi control of operations must lepresont 
not only physical quantities of imteiials and services, but costs ot these 
services as well 

Fiedenek W Tayloi, Haiiington Emeison and Heniy L Gantt 
among others directed attention to defects of industrial accounting 
and its failuie to supply adequate contiol data Emcison wiote as 
follows 

There are two radically different methods of asceitaining costs the first 
method to ascertain them after the viork is completed the second method 
to asceitam them before the woik is undertaken The first method is the 
old one still used in most manufacturing and maintenance undertakings 
the second method is the new one, beginning to be used in some very laige 
269 
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pliiiits ^heie itq feasibility aucl practical value have aheady been demon 
stiated 

DEFINITION OF STANDARD COSTS— The teim “standard 
costs’ has been defined m many ways Those aspects of slandaid costs 
upon which theie is fccneial agreement among accountants may be tal en 
us a St irting pond 

1 Stand lid costs aie predetermined costs Hover ei, not dl cost 
figuicts piepaied in uhnnee of opeiations are admitted to the categoiy 
of st indaul costs Standaid costs aie established by a piocess of scien- 
tific fret finding whidi idilmes both past experience and controlled es 
peumont Thus the piocess of setting standard costs generally includes 

a A careful Bckction of materials 
b Tunc and motion studies of operations 

c All cngiiiocimt study of eqnipinent and other manufacturing faoil 

On the other hand piedeteimmed losts that lopiesent meiely some 
aioiage of past e\peuence or pusonal opinion not based upon a scicn 
tific assembly of fids aic gcneialh teimed estimated costs 

2 Stand 11 cl costs lepitsont a carefully planned method of making a 
product 01 lencleiing a son ice 

A senes of accept ible definitions follows 
Standard that which is established by authoiity as a nils *or 
ineasiiring being or accoiding yiith a standard for comparison 
haling a icco^iiived laluc CWebater’a New Ideal Dictionary j 
Cost standard Standard material, laboi oi buiden cost of any item 
fictoi 01 oppi itmii set altci caieful analysis and established bj 
authority as a nilc foi measuiing and comparing 
Standard cost The cost of pai ts or of plant production dotei mined by 
computation of niuiiiifnetiirm„ specific itions of mateiial 1 ibor and 
burden at cost standards 

Standard cost method An accounting plan which compares actual net 
profits with predicted net profits based on eomputatron ot the stand 
arcl cost of production budgets of expense and budgets of sales 
yolume with analyses of ynriatioiis from predicted results by their 


TYPES OF STANDARD COSTS — Beyond the aboye point theie 
IS lioweyei a controypisial field The pimcipal chftcicnces of opinion 
seem to aiise oyci these cpiestions 

1 Wliether a standaid should be a current standard which reflects 
what peifoiiiiance sliould be in the period for yyhieli the standard 
is to be used oi a basic standard yyhich is to serve mertlj as a 
standard of mcasurtment or point of reference 

2 Whether the standard should be set at an actually expected i nor 
mal or an ideal ley el of aeemiiplialimeiit 

Current Standards — ^A current standard is one which is intended to 
be repiesentatiy e of yvhat a cost actually should be under prevailing cii- 
cumstances It is genei illy legaided as a real cost to be earned thiough 
the books of account and into the financial statements Such standaids 
must be leyised frequentlj to reflect changes in methods and prices, for 
otheiwise tliey cease to be lepiesentatiye of what costs actually should 
be under present cncumstances 
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Basic Standards — A basic standaid is intended to sene only as a 
yaidstick with which both e\pected and actual peifoimance can be com- 
paied While possessing some of Ihe chaiactenstics of standaid weights 
and measures it is moie neaily analogous to the base upon which a 
pi ice index numbei is computed, foi the plan of co L accounting used 
with this Upe of stindaid pioceeds bj leducing artual costs to per- 
centage relatives with standaid cost as a base Unlike ciiiicnt standaid 
costs basic standaid costs aie used along with aetiiil costs in the ledgeia 
and financial statements One mipoitant chaiacteiistic of basic stand- 
iiids IS that they facilitate showing of trends in cuiient expected and 
cunent actual cost relatne to the basic standaid cost Such calculations 
lequiie that the base upon which lutios aie computed shall lemain fixed 
and Iienoe basic standaid costs aie changed only when methods of manu- 
faotuimg are altered 

Relation of Basic to Current Standards — ^When basic standards aie 
applied, it IS neoessaiy to use cmrent standaids also, but cunent stand- 
ards can be used without basic standaids The leason foi this is that a 
b isic standard by itself docs not necessaiily repiesent what the pei 
oimance ought to be m given pciiod but serves only as a base fiom 
which to measuie changes In oidei to icalire the pimoipal benefits fiom 
standards it is essential that standaids be leasonably attainable goals 
This is a condition which can be met only by ch inging standaids to 
leflect changes m puces and othei cii cumstances affecting costa actualij 
leihrable Hence when a system of basic standaid costs is used the 
following lilies govein 

1 Cunent standards aie deteimined and expiessed as percentages of 
the conespondmg basic standaid figuies 

2 Actual costs likewise expiessed as percentages of the basic standaid 
ait, then compaicd with the cunent stindaid to find out how much 
actual peifoimance has deviated fiom what it should have been and 
with the basic standaid to deteimine tiends fiom period to penod This 
Jatlei companson would not, of couise be possible by measuring changes 
fiom a sluftmg cunent standaid 

STANDARDS RELATED TO LEVEL OF OPERATIONS — 
With lespect to the level at which standaids aie set, thiee gencial classes 
of standaid costs can be distinguished although one cla^s merges into 
anothei m a mannei that often defaos deal cut placement ot a specific 
set ot standards These vaiious levels aie 

1 Expected actual costs 

2 Noiunl capacity 

3 Ideal standards 

Standards Based on Expected Actual Costs — Standaids of the fiist 
type aie set at a level which represents the costs the business actually 
expects to incui if the anticipated puces aie paid for materials and 
SCI vices and if usage of these elements coriesponds to that believed 
necessary to produce the planned volume of goods Such a standard 
does not eliminate all inefficiencies but allow" foi waste and enor which 
the management behoves to be impractical of elimination Under this 
scheme, vanances fiom standaids lepiesent deviations from 
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1 ExpLCted degree of efflciencj from usaoe of production factois 

2 Picdicted pmthase prices of matciials and sei vices 

3 E\peetcd lolume of pioductiou 

Obi lously these lainnces cm be eithei debit oi ciedit vaiianoes that 
IS, they can icflcct pciloimance eithei woise oi bettei than anticipated 

Standards Based on Normal Capacity —Standaids of the second 
type aie set at a level regaided as “noimal ” Noimil may be defined as 
a atatisticdllj determined figuie intended to level the fluctuations from 
seasonal and cvclical causes and to eliminate eiiatic fluctuations An 
othci way of desciibmg noimal standaid is to sai that it is the average 
level aetiirlh expected to be attainable o\ci a penod of time long 
enough to covoi one oi more opeiatmg cvcles The exact meaning given 
to noimal is gcncialh difficult to isceitam m any given case a fact 
which Joiibtlias leflects the equivocal natuie of si itistioal techniques 
amiable foi nsroi taming what a noimal level of business may be 
Hence normal capacity is defined as 

TIic iiiimhir of btmdaid pioductive liouis which will piodiiec at noi 
mil elhciciicv siifticiciit goods to meet the averagi sales demand dii 
mg an extended teim of veais piefciably a complete economic cjole 
(See disousMon on noimal capacity latoi m this Section also in Sec 
lion 20 ) 

Variances undei tins svslcm may be mteipieted as devnlions fioni 

1 Noiiml efliciencv 

2 Noimil doll 11 volume 

Ideal Standards — The thud le el at which standaids aie set is 
one lepiesciiting the best peifoimince that can be attained undei 
the most lav oi able ciiciimslanccs po sible Such standaids aie not 
tliObO which am one expects to attain but lathei are ideals set up to 
stave fm in an attimpt to impiove clhcionij Hoie lauances aie always 
unlav oiable md must be mlcipieted as tailuica to attain ideal level of 
efficiency Hovvevci it is not leusonable to hold employees lesponsible 
foi the whole ot such vanances btciuse they aie in pait the result ot 
human inipcifection and of woikino conditions that also deviated fiom 
peifcotion Hovvevei in the liteiatuie of cost accounting the teims 
‘ iJc d” and "ciuicnt” standards aie sometimes used inteichangeably 

RELATIONSHIP BETWEEN BUDGETS AND STANDARD 
COSTS — ^Botli budgeted costs and standaid costs aie piedeteimmed 
costs and lepiesent an application of the same basic idea Thus Mo 
Ixinsev (N AC 4. leai Book, 1927) states 

In the broadest sense all btuiidards aie budgets and all budgets aie 
standards When a standard is established you aie in effect setting up a 
goal which jou wish to reach oi a measuimg stick of jour activities 
Hairison's waitings of this penod indicate the same tiend o.f thought 
(NAG A Teai Book 1928) 

There is no basic diffetenee between standard costs and budgets Thej 
aie both based upon the fundamental idea ot predetermination as opposed 
to the old idea of j sporting events after they have happened 
The piincipal diffeience lies m the scope of the terms foi “budget” is 
p bioader woid than “standaid co'^- ” Budgeting comprises the setting 
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of objectives foi ill aiperts of income and expense and for all functions 
of a business whcicai standard costs include oidinaiily only legular 
expenses of opeiation 

PURPOSE AND ADVANTAGES OF STANDARD COST 
METHODS — Most standard cost plans aie deoigned for the expiesb 
puipose of fulfilling the following requirements 

1 To aid in the staiidarduation of pioducts of methods, and of proc 

2 To tociis attention on vaiiations from established standards of pio 
d notion cost and factor j expense 

3 To pioiulc a means of analysis ot xariations bj causes 

4 To simplifj costing piocediire and thereby to lowei the cost ot oper 
ating the cost svsteni 

5 To pioMcle mfoimation with greatoi promptness 
Additional adiaiitages aie presented below 

Productive Hours and Plant Capacity — TVith impiovements in 
standaid cost technique new advantages have become apparent The 
setting of hboi cost standards reqimes the setting ot time and i ito 
standaids This lesults m the recognition ot the stnndaid pioductitc 
hour as the basic unit of laboi cost pompiiiu,on of dissimilar paits ind 
piocpsses Hwmg found this common unit ot compaiison it beiomes 
possible to eonveit sales quotas into pioduction budgets, and further 
to compute lehable plant capacities 
Ratios and Trends— In the case of basic standaids the lesulta pio 
vide a imifoim base and a seiies of latios The=e ratios avhen used as 
index numbers of comparison, m the mannei familial in the compau- 
son ot commodity puces stock maiket leaels etc, sene to indicate 
fiends both as to thiection and rapidity of change Such latios and 
tiends may be deteimmed foi all cost elements 
Stabilized vs Actual Costs— The costing of inventories and of sales 
at standaid cost with adjustment to actual cosi thiough the application 
of ratios of variation lemlted in truei pait costs than so called “actual" 
costs when deterrauiod bj job older methods Camman stated (N A C A 
leai Book 1925) 

standaid costs aie used only as a basis on which actual costs aie 
computed and such actual costs miy be made as actual” as rehiio 
raent can go Not only so but the piobibihties arc that they will be innie 
coirect thiough less detail in calculation and eeitamly the} will be moie 
useful because they aie cxpiessed lu lelation to specifications for manu 
lacture rathei than mere!} lu leflection to the happenings of manufacture 
Bass stated (N \ CA lear Book, 1927) 

what We used to call actual cost was far horn lepresentatiie of the 
true ‘actual of the item in question What we called an actual cost was 
often the uoimal cost ot manufacture plus such accidental congestion of 
abnormal costs as might exist in the shop department as a ceitain item 
was going thiough These abnormal costs wreic not of a natme belonging 
to any speciho item ot manutactiire but ^epicseuted costs of mismanage 
meat which should be evenly absorbed in cost 0“ all items manufactured 
standard costs are much moie tiuly the actual potential costs 
of manufacturing certain items than the old coat we used to build up 
tlirough that time woru deuce known as the stock ordei cost plan 
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Idle Capacity — Standaid coat methods proiide for determination of 
so called idle tipacitv c\pen e It is doubllul -fthethcr this mfoimation 
could be deteimined undei any othei method Knapp (NACA \ear 
Book, 1024) stated 

Whpieaa it may be po<isible to compute the cost of idle capacity foi ac 
oountiui, use 'nitliout using predetcimiued burden costa the n liter doubts 
if it haa ever been done 

Distribution Standards — SUndaid cost principles may be applied to 
the piobkms of sales and distiibution The technique developed on 
factoiy pioblems has been levised rvheie neccssaij, and stindaid cost 
methods aie extended m scope to include sales budgets sales expense 
budgets and prediction of net profits Modem standaid cost methods 
focus attention on not piofit vaiutions and on cost vaiiations 

Plant Coordination — Standaid cost methods piovide an additional 
advantage which is fiecpienlly overlooked They aie lespoiisible foi a 
good deal of the coopeiatne planning which is essential in the compili 
tion of interlocking standaids and budgets fni eveiy division every de 
paitment in fact, foi evciy individual and function in the businesu 
oiganiration 

Summary of Advantages —The adv antages of standard costs m addi 
tion to tho^e alieady listed may now be summaiized as follows 

6 To pi ovule a common unit of comparison of 1 ibor costs 

7 To Bet noimal plant c ipacities 

8 To provide a umfoim bise ot coiiipaiison for all cost elements 

0 Determiu ition ui the rite and diiection of cost trends 

10 Moie aceux ite cost and simpler costing procedure in evaluatinc 
investments iii mveiitoiies 

11 Greatci pncticnl benefit to the piles division in furnishing nioie 
accumte and stable costa is a bipis for estibhahing selliug prices 

12 To provide a bisis for the dcterminition of idle equipment or idle 
capacity expense, which can then be eliminated from current pro 
duction cost 

1 ? vr° °'^Jectives for all divisions of business 

14 rsct prohts can bi jircchcted and variations from the piedicted re 
suits can be annlv/ed bv causes 

15 To IS ist sales and gtnenl executives to more effective contiol by 
touccutiatiiig on exceptions fiom standards 

10 To piomotc cooperation and cooidmation of the efforts of all dm 
sioiis of a business 


Direct Material Standards 

BASIC DATA — SuecesTul standard cost methods require standaid 
ization ot product design, operating policies, production routines and 
cleiioal loutmes, as well as standaidi/ition of costs Stevenson sue 
oinctly stated this thought (N A C 4 Tear Book 1928) “Tou won’t 
have a standaid cost system until you have standards” 

Ceitain basic data must be compiled befoie the actual setting of cost 
standards can be undertaken Such compilations usually require the 
sen icea of various technical “staffs such as the design eiij^meers chemists 
production engmeeis, time and motion study engmeeis in addition to 
those ot the accounting department itself 
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TliL engineering and production departments should record all pei- 
tinent lacts with legaid to the Lind and quality of law materials and 
‘ hnJmgb” to be oained in stock, Ihc kind qualiU, and qiiantitj of inw 
matoiiilb to be used lor specific parts the method and sequence of 
piocessmg, part description and qu intitj icquiicments in assemblies, 
as^embh laboi methods and routines, matciial specifications oi bills of 
mateual foi fiual assembly oi election, and erection liboi instiuctions 

STUDYING THE PRODUCT — Before stand ird costs can be set 
defanile knowledge conccining the pioduct must be aiailable Foi a 
concern th it makes only a naiiowly limited line ol pioducts subject to 
111 Lie lauation, this pioblcm is viitunlly solved in advance, but foi a 
produce! of a wide and peihapa continually changing laiiety of goods 
items to be inanufactuied duiing the coming period should be listed and 
complete niimufactunng specifications piocured When the plant works 
lugeh 01 wholly upon a product produced to customeis’ oideio and 
when the same design may seldom be used a second time, it is still 
possible to classify the pioduct into geneial types and to find ways m 
which the special orders are alike Many paits and subassemblies used 
in these special jobs may be standaid or interchangeable Howevei 
wheie diveisity is piesent m a aery laige measure, as in building con- 
struction the drawings and specifications foi each oidei supplj basic 
data and new standaids must be set foi each construction oidei iccen ed 

MATERIAL KIND AND QUALITY SPECIFICATIONS —The 
next step is the doielopment of material kind and qualitj specificitions 
This IS known as setting material usage standaids and involves a detei- 
mination of what is the best and mo-.t economical material to use loi 
each puipose If good mateiial specifications are alieidv available as 
theie aie m a gieat many plants today it la comparatively easj to con- 
veit those physical standaids into standaid costs On the other hand if 
no scientific study of mateiials Ins evei been made a careful engineeimg 
mv estigation should be a pieliminary step to setting satisfactoiy stand- 
aid costs 

The question of raw materials must be gone into from all angles 
Souices must be investigated, methods of purchasing must be consid- 
cied and such mattcis as the most desiiable quantities to puichase and 
stocks to cany must be carefully dotcimmcd Where vauations m quality 
exist these must be measured and the most economical quality foi the 
specific puipose must be decided upon It does not always follow that 
the quality which is best from an absolute standpoint is most desirable 
for the partioulai case The same soit of exammation mual be given to 
supplies The utilization of both materials and supplies must be studied 
foi the purpose ot finding the most eftective methocls Sizes, piopoitiona, 
outs and mixes must be given attention 

Even though the piocess of scientific fact finding may be lengthy and 
quite expensive as it is in a large plant making a diversified line of 
pioducts, potential economies discovered from this woik alone often 
leturn the costs of the program 

A machine tool plant was producing a standard machine which eon 
tamed appioximately 25 miscellaneous shafts m its various assemblies 
Some were foi ged while others were made from steel shafting which varied 
from % to 1 inch in diameter Machining was mtiicate with varvmg diam 
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eteiH to hint ten or moit. bcaung diamettia and gear oi spiocket Imb sizes 
Compltte redcsigumt of tins machine resulted m adoption ot a single 
size of shafting nanidi % inch diameter It iias found that old shafts 
ot mole than inch dianieUr neio lurbci than lequiitd lui sound engi 
iieeiing piactice and that sni ilki sliatta could bo ini leased in sue ivith 
no deleterious dlett in machine operation All gear and spiocket hubs 
01 etc standaulized at slightly under “4 inch bore All bcaiiiits i eie stand 
aidized at the same inside diameter This stand advilion made it pos 
Bible foi this concern to use stiuight, uniform diametci shafts thioughout 
the entire inachme Intiicatc aid costly lathe and guiidei operations 
■ncie replaecel by cheap macliuimg ot all shafts on ceiiteiless gimdeia 
Jfai lime and equipment lequiiemcnts were niateinllv reduced Number ot 
3 nids and sizes of law uiiteiuls uecdeel ioi pioduetiou ot shafts and beai 


iiibs ms lediiced bj moie than 75% and iniestineiit in law matciials ivis 
icdiieed atioidmglj This illustiates a portion of saaiiioS Tvliich resulted 
fiom ledtsigiiing of tins muchme Similar standaidiz itioii and economies 
■vvei c effected throughout \b a result the selling piiie of machines was re 
duecd by mole than 60% and potential innrl et mole than trebled 


While such standardization of raw materials is not essential to opeia 
tiou of stancliicl cosi methods, it fiequentlj leMilts is a natuial and 
ainpreraedilaled by pioduot ot analvsis of specifications and standaidiza- 
tion of locoids m picpaimg foi installation of such pi ms 
Raw mateiial imentoiies can be muteiially reduced if the engineering 
dep irtment pitpaies standard material lists which cm be used by de 
signeis m deiolopment ot new paits and pioducts Additions to such 
lists should be prohibited unless approved by the chief engineei Er 
iimplos of such lists aie shown m Fig 1 

A.n lualysis of sizes and kinds of raw malerials enned in stock by 
most oonceins usiialh discloses many items which could leadily be 
eluiiimted by substituting othei matenals which aie standaid Such 
elnimntion should gioatlv lediice the numbei of items earned as well as 
the amount invested m such raw matenals 

tnothoi class of inv entory which freqiientlv is found to be unneoes 
saiilj laige is that of so-called findings and standard hardware A 
metal mamifactuimg plant use" such items as machine bolts capsoiews 
punched waiheis cottei pins tapei pins, and many othei similai items 
Clothing and othei allied indiistiies use thread, buttons, binding tape, 
etc Most industnes have some similar class of inventoiy matenals It 
inventones have been built up with little attention to this subject eiigi 
ntcnng depaitment should be lequired to standardize on a limited num- 
bei of tv pes and sizes while all little used types and sizes are eliminated 
btindaid items should then be tabulated or chaited foi use of designers 
the factoiv and accounting depaitment A chait of this kind is illus- 
trated in Fig 2 

Figs 1 and 2 serve double pinpose of aiding m standardization and 
simplification of inventories and as a guide and specification for ac- 
countant in setting standaids foi such matenals and paits 


IVIATERIAL QUANTITY SPECIFICATIONS —These take the 
form of standard usage specifications, sliowing standaid quantities to be 
consumed in each, manufa-tming operation For an industiy wheic proc- 
esses ara simple, these usage specifications aie meiely a list of things 
used pel unit of finished pioduet turned out Where the mauufactimng 
piooess IS more complev. and involves manufacturing of parts and then 
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is&embly later, peihaps m several stages, the principle is the same but 
gpetihcitious aio moie complicated Heio it is dosiiable to hare a sepa- 
1 ite set ot usage spocifications for each stige m the process beginning 
with a stand lid list loi each pait other lists foi each subassemblj, and 
finally still other lists for each final assembly 

Following IS an ilhisti ition of material standard setting for a sih er 
plating opciation desciibed by Redmond (N AG A Bulletin \ol 15) 

the weitht of metal to he deposited on an aitiele is best detei mined 
by meusuiini, the surface area and thiclness ot coat cakuliting the cubic 
content of metal m the finish and ditermimng the equivalent weight bv 
means of tables showing the weight per unit ot volume (convemeiitlj atecs 
Bible in a handbook of chemistiv ) A metal siufacc one foot equaii 
IS to be silvei plated at a thickness of 0005 inch The volume of aiKti 
lequiicd is 072 cubic inch (14i square inches X 0005 inch) The 
weight of sib cl IS 0 07 ounces pei cubic inch which fiuniahes the factor 
for com ei Sion of volume to weight The weijit of 072 cubic inch of 
silvei IS then 437 ounce (072 /s 0 07 ounces) Occasional obsciviition 
must be nnde to establish -i standird allowance foi wastage which will be 
assumed to be 2% (waste of silver bung lower thm foi the cheaper 
metals) Applvmg this tactoi to the weight detoi mined above the stand 
aid qnantiti of silver will be 446 ounce (477 X 102) Miiltiphing bs 
the standard price of silvei assumed to be $35 per ounce the cost of the 
finish will be $ 156 Computations may be simplified bv calculating the 
standard cost of a unit area at a specified thickness and connecting it into 
the cost of the product according to the propoitions obtaining between 
the area and thicl ness of the tasted unit and the area and thiclness ot the 
coat applied to the product The foiniula for conveitiug the cost in the 
illustration for example will be 

Metal Cost (cost of 1 sqtiaie foot 0005 thicl) = 

Surface area of product (m square feet) X ^ 5 

DRAWINGS — Raw materials such as sheets, lods bats shafting and 
standard shapes of steel, biass coppci nu kcl aluminum and other 
metals lumbei cotton, wool lavon burlap, and silk fabiics, and othei 
similai stindird mateuaK of all kinds can be adequately clescubed on 
lecoids such as iJhistiated m Fig 1 Purchased fabricated parts which 
are standaid in design and can be pin chased in the open market if 
available m various sizes can be satisfactorily desciibed on standard 
parts charts as illustiated in Fig 2 

Most manufaotunng concerns, howev ei, piodiice many fabricated parts 
from standaid law materials oi fiom special castings and forgings made 
fiom dies snd patterns of their own de^^ign All special parts ot this 
nature should be fully illustiated on diawmgs produced by the engineei- 
ing department Such diawmgs should leave nothing to the imagmaticn 
of the vvoikmen and should show not only finished dimensions but also 
a complete description of raw mnteiial Irom which parts aie to be made 
The engineer who designs a pait should know the kind quality, size and 
amount of mateiial which will be used so that he may beai full lespon- 
sibihty foi the most economical use of mateiials Standard raw mate- 
rials lists (Fig 1) should be referied to in determination of law mate- 
iials to be used to avoid addition of new items to luventoiies it a satis 
factory size of mateiial is alieady earned 

Fig 3 illustrates the type of drawings described above This diawing 
provides a desiription of the put, state', pait number oi symbol used 
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foi identififation, spoeifiea kind of maleual to be Uhed, and specifies all 
1 iboi opeiatious nccosiaiv to com eit law matcii d to finished puit This 
company aupplemciitb its teclmital blucpiints nith route sheets as ilhib- 
tuiled in I'lg 4 ilicac route sheets sene the dual puipose of setting 
up a peimaiicnt lecoid of lequiied piocessing together with a iccoid of 
tools needed and also, when job number and quantity hare been in- 
seitod they aio used as production orders 
It the blanl mg opeiation is pcifoimed by hand or with tools which 
allow some latitude m spacing ol blanks, it is licquently tound desiiable 
to add layout data to diawings winch will assme the most economical 
si/e of mateiial and a minimum of suap and tiimmmg waste Tig 5 
illustiates a larout di awing used in connection with an odd-sliapod part 
which icquiips special Inrout instiuctions A caieful analysis shows that 
the layout illustiatcd will lesult in a clipping loss of 90 pounds pel 100 
pieces produced, which is 59% of the gloss metal lequiied It 19 inch 
wide biass weie u'ed with blinks sliggcicd and at a slight angle in a 
reitu d position instead of the horizontal position shown m Tig 6 
the clipping loss could be leduccd to 58 pounds pci 100 pieces produced 
winch is only 48% ot the gioss weight lequucd 
An analysis of net cost poi 100 blanl s umii„ se\ ei il possible sizes 

Weijit Pieces Pneo Cost Pci Net Cost 

Sheet pel Pio pei pci Cent Sci ip pei 

Size Sheet iluced Pound Blanl Scrap ^ line Piece 

3V \ GO 8 02 3 19 6033 76 1632 3401 

4 X 00 9 17 0 19 2907 50 0720 2187 

B X 60 13 75 6 19 4351 72 1328 3021 

17 X 00 38 96 2o 24 3744 60 0741 1009 

19 X 00 43 55 36 26 3146 48 0464 2682 

A woikman oi foioman who does not and need not know the cost 
ol law mateiials would piobibly select 10 inch stock as mo t suitable to 
use which would le ult in a cost incioa«c of 23% o\ei the mminium cost 
oblainod wheie 4 moh stock is used as suggested in Fi^ 5 

STANDARD METAL MIXTURES -Most foundiies ptoduce a 
\ ariety of castings and fieqiiently sereial diffeient aiidyses of metal aie 
icquired Dcteiniraiitioii of me I il mixtuics usiialK falls (o the lot of 
the foundir supeimtendent, if he is a chemist oi met illuigist or to the 
chemical engmeeiing depaitment wlieie the roliime ol woik is suIRcient 
to justify such a depiitment Analyses of metal requiiemeiits as illua- 
tiated in Fig 6 should be compiled and fiiimshcd to accounting depait- 
ment 

The lUustiation in Fig 6 is ot giey non and 'emi steel mixtures 
Similar analyses should be piepaicd foi mixtuie^ of biass, bionze 
aluminum, steel, and othei metals and alloys 

ASSEMBLY SPECIFICATIONS AND BILLS OP MATE- 
RIAL — Assembled pioducts requiie fiiithei engmeeiing data m the 
foim of specifications oi bills of mateiial the toiin ol such specifica- 
tions may yaiy widely to meet the needs of each mdnidual case If 
products aie of exceeding complexity it i-> usually adyhable to duide 
flic finished pioduct into its subassemblies and pait gioupa with separate 
specifioitions for each i lembly oi gioup This method has an achnntage 
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lU plants which manufactuie a gicat numbei of models of the same 
aiticle with a single, oi a few, basic assemblies, sueh as chassis of an 
automobile, with many aeccssoiies or special puts which aie inter 
changeable in the pioduction of diffeient models 
In the manufacture of musical mstiuments, manufacturers usuallj 
complete then pioduct only to i semifinished stage These instiuments 
aiP earned m stock m semifinished condition in sufficient qu entities foi 
noimal lequiioments of one oi more months Biass instiuments maj be 
finLshed b\ polishing buinishing ongiavini, sihei plating etching golci 
plating, and in vaiious olhci wajs to meet the demands of ciistomeis 
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Mateiial and laboi entoiing into semifinished mstiument, howeaer is 
the same regardless of the type of finish which is latei applied 

One company, minufactuieis of gasoline engines, produces a limited 
mimbei of sizes and types of engines Each size and type can be built 
up to a “stiipped” stage for geneial stock Stripped engines are in 
themselves, built up of subassemblies and parts groups Customeis 
orders which call foi equipped engmes are made up by assembling acces- 
sories and fittings to the "stripped” engines This method of manufac 
ture leduces the required investment in inventories without saciifiomt 
speed m fillmg customers' orders 

Two foims of specification are used by the same company The first 
of these is known as a specification analysis and is used m listing parts 
used m subassemblies and part groups Fait groups aie two oi more 





284 


bBTTING STANDARD COS IS 


[Sec 6 


duotion oultis 

When the e forms aie used as production orders, the planning depait- 
ment asbigna an older number which is enteied in the lower iight-hand 
coinei in the space piocided It should be noted that the column 
entitled “No For Unit” is followed by a column with blanh heading 
The upper space is used to recoid the date of the older Immediately 
below IS inseited the numbei of assemblies to he made on the oidei 
In the column below aie shown the numbei of pieces of each pait 
which should be dolneied bv the stock depaitment to the assembly de 
partment The tuple column entitled “Material Oiigm” is foi the 
infonnition of stock depaitment and peipetual maentoiy derls, and 
indicates whethei each item is to be law mateiial delneied fiom stoies 
manufactuied stock fiom finished paits slock, oi whether it is standaid 
hardwaie oi fittings earned m departmental floor stock and theiefoie 
requiring no lequisition or delivery foi specific oidei This foim ehm 
mates wilting of requisitions in drawing needed paits from stock and 
meets the requnements of mateiial control through aiithonrmg only 
sufficient pait disbuisoments to complete a pioduotion oidei If mateiial 
shoitiges occui thiough breakage or waste this excess is immediately 
recoidcd as no additional material can be obtained except through use 
of special lequisitions which must show the leason foi stock deficiency 

Aftei subassembly and paits group data have been compiled on specifi 
cation analysis records, complete product assemblies can be desciibed 
on standard specification index sheets (Fig S) In the example shown 
a complete engine assembly is made up of a stripped engine (AU69-11) 
plus 9 subassemblies 9 parts groups, and 3 parts In this way a complete 
gasoline engine containing a total of appioximately 1,000 parts is com- 
pletely described and identified as against any othci engine which may 
be built 

Similar analyses can be pieparod for any othei assembled pioduot 
The moie complex the assembly and the gieater the numbei of parts 
used, the greatei is the need for such gioupmg of paits and assemblies 
foi simphcitj of description, of pioduetiun and of costing 

SHRINKAGE SCRAP, AND WASTE— An impoitant factor to 
considei in setting mateiial usage standards is that of shiinkage scrap, 
and waste Many materials are subject to shunkage or unavoidable 
deterioration while in storage or m the piocess of bemv worked upon 
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Thus a ccitam loss m jardage occui, fiom shiml ige when d>Lmg cloth 
and a loss of weight tikes place m the cuimg of meats Other tvpos of 
manufacturing result m the pioduction of sciap is m junching discs 
fiom sheet metal A thud source of loss is wastage of materials which 
haie been spoiled oi lendeicd defective by inaccurate oi careless work 
While flowing fiom soinevihat difterent causes all of the^e aie respon 
sible foi losses of niateiial put into piocess 

The fii&t step is to deteimme whethei such niitciiil loss is an in 
e\ liable aocninpaiiiment of the piocess, oi wlicthei it is due to a\ oidable 
caielc^^ness and faulty methods Since standaids aie supposed to lopre 
sent what 'houlj be accomplished, an-v unai oidable loss of materials 
IS logically consideied m setting the standaid. but material loss fiom 
avoidable causes should show up ns an iiniavoiable i anation fiom 
standaid co t Hence the setting of the material usage standard le- 
quiios detciniination of 

1 llimmum stiap loss tint is the method at which the material loss 
IS at a mmimiim 

2 Amount ot loss which should be iiicorpoiated in the standaid as 
imavoidable 

Minimum Scrap Loss — The deteimmation of the best method is 
pnnmiily a msttei of compaiing optional wajs foi acliievmg the same 
lesult These must be m teims ot cost, foi otheiwise the economic 
signihonnce of an slteiuatne cannot be judged Even the best method 
that can be found docs not eliminate pioduction of some scisp oi the 
unteeovciable lo & of some mateiials Hence, mateual usage standaids 
must be inci eased bj the amount of this waste When loss takes place 
wliile mateiials aie in stoics (fiom Icikage, evapoiation, deteiioration 
etc ) the puce at which mateiials aie chaiged out to matciial m piocess 
may be laiscd enough to covei the amount of the loss oi an expense 
account maj be chniged On the othei hand, losses occunirio while 
material is m piocess must be compensated foi by mci easing usage 
standard Thus one companv' accoidmg to Spitznas, allows foi shnnk- 
ige ot matenils in the following mannei (N iCA Bulletin, vol 20) 

In the inamifaetiiie of beer theie is a certain shiinkage between the 
brewing ct the liiiuoi and the teiniuited liquoi nummg nnv where from 
c’-'c to 10% which must be iccounteil foi in the hiushed pioduet It is 
tlurefore necessaij to include iii the standaid cost ot a band of beei an 
amount to tovei the cost ot this shiinkage 

In the setting ot standard costs the amount ot this loss can be accuiately 
piedetcimined and included in the standaid mateual cost To piodiice 
11 linislied band of beer with mateual value of SI 90 we must put into 
process $2 00 woitli ot mateual To the figure of $3 40 (including laboi 
111(1 expense of $1 50), we add 10 tents giving us a total standaid coat of 
$3 50 per bairel 

Unavoidable Material Loss —Deteimmation of the amount of loss 
which comes from unavoidable inaeeuiaty on the pait of men and 
machines r, a moie difficult niattei, foi heie it becomes necessaiy to diaw 
a dividing line between that which cannot be avoided with even the 
best of care and that which lepresents caielessness inattention and 
unneopssaiily faulty woik Some mateual wastage inevitably occurs 
fiom the mheient lack of absolute peifection in both men and maohmes 
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and the standard u'^age allowed should include somelhmg foi this but 
all waste fiom othei causes should appeal in mateiiil usage \auances 

Level at Which to Set Standard Waste and Scrap Material 
Dsage — The level at which a standaid is actuallv set is detei mined 
in large measure by the tjpe of stindaid in use If a standaid lepiesents 
what IS actusllv expected, the allowable wa te is deteimmed by a foie- 
*ast of the results ot opciations, if the standaid is a ‘noinial” one the 
average amount of waste expeiienced undei “imilar woikmg conditions 
should be taken, if an ideal standaid is set, the level is put at the veiy 
least that is believed possible In geneial, the setting of standaids re 
qiuies an examination of past lesults with perhaps an avenging of 
figuies to obtain the moat piobable value foi a waste allowance and 
perhaps also experimentation undez controlled conditions oi W'lth 
specially selected operators The expeiimental method is desualile if 
changes in methods have been made, foi old data aie not compaiable 
with what IS attainable under changed conditions In many oases, how 
evei, standaids foi new products can be built up svnthetieallv by using 
recorded experience for opeiations that aie simihi to those peiformed 
befoie making allowances if necessary foi any difEeiences that may have 
been introduced These standards maj latei be revised when actual 
experience has been accumulated 

While this oidmaiilv requiies considerable study by competent tech- 
nicians it 13 sometimes desirable to begin at once with the use oi stand- 
aid costa and not to wait foi careful material usage studies to be made 
because lapid changing of product specifications do not make refined 
methods woi th while oi because managemi nt wishes to realize some of 
the advantages of the standaid cost method as quickly as possible In 
tins event standaids based upon past expetience and estimates may be 
put into effect and flien revised as moie accuiate knowledge is gatheied 
Natuiallv the degree of crudeness existing m the standaids must be 
kept in V lew when interpreting v ariani es 

RECORD OP EXCESS MATERIAL USAGE —Adequate reo 
Olds of excess mateiial withdrawals spoiled work and sciap production 
must be kept in oidci that cost variances maj be explained and traced 
to their sources These lecoids should always name the peison lespon 
sible in the organization Various methods have been woiked out for 
giving emphasis to the element of loss involved while piepaiing the 
basic record for accounting purposes Foi example when mateual m 
excess of the standaid quantity allowed is withdiawn, a so called 
excess material requisition may be lequiied This immediately bungs 
to the attention of the foreman the fact that Ins production center js 
meurnng an unfavoiable cost variation and may stimulate him to seek 
a way to save matenal 

When adequate material usage standaids are in effect, control over 
material losses, wastes and spoilages is facilitated because any vaiianoe 
from what has been deteimmed to be a proper figure can be traced to 
its source If it is due to faulty equipment, this can be lepaiied, if duo 
to careless or improper use, piessme can be biought to beai upon the 
peison lesponsible, or if due to causes over which the company lacks 
control (such as mability to obtain the propei giade of materials or 
the lack of skilled woikers) the amount ot loss from such conditions is 
at least pointed out in clear fashion 
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RAW MATERIAL HANDLING STANDARDS— The queMion 
conceimng what charges aic adder! to the imoice coat of raw material 
( transpoi tation inwaid stoiage, receiving, pin chasing exiicnscs and 
similai items) can be handled according to the piefeience oi eiistom 
of the concern using the lost sjstem It la desiiable to set stmdaids 
foi these costs regaidlees of whether they are to be included in raw 
inatenal mientnry or to be charged to overhead If the foimei practice 
IS tollowed, standard costs foi these items should be expiessed is a 
ceitam sum pel unit of each kind of matciial When added to the 
invoice cost the standaid unit coat ot material then results 

MATERIAL PRICE STANDARDS — Setting of mateiial puce 
stindaidb calls for hxint, a standaid unit cost foi each kind of matciial 
used the lesult is a list or catalog of standaid malorial puces Piicmg 
the standaid mateiial specifications depends on the nature of the stand- 
aid to be used If the standaid calls foi expected actual puces the 
pioblom of standard setting is one of forecasting what the mail et pruos 
of eich ot the needed mateuals will be Miny concerns contract for 
tlieii materials considerably m adiance of the time when they aie to 
be used and the confciaot puce becomes standaid mateiial cost In other 
oases It IS customary to cany veij laige stocks of law materials and 
liero the pitce actually paid is available as the standaid cost 

If *he standaid calls for normal costs, the piocess of setting standard 
priies lequiies a statistical determination of the noimal puce level The 
pjtocedure may be uimply an averaging of prices paid foi a peiiod of 
veais, peihaps eliminating peuods afCcctod by vvais, extreme depiession, 
and otlier extiaoidinary circumstances, or it may be moie elaborate 
taking into account trends and seeking to level out eyclical mttuemos 
The setting ot price standaids involves an element of individual judg- 
ment foi the best puce foiecasting or best noimal prices that cuuent 
techniques can produce have pioved to have a wide margin of eiiui 
This fact does not vitiate standards, however foi thej still can serve as 
a check upon efforts of the puichasing depaitment and as a reidily 
available estimate of excess mateiial puces 

The pimciple upon which ideal standards are eonstuicted neoessitnlcs 
setting puce standaids at a figuie below that at which it is expected 
puichases can actually be made While this may sene to some extent 
as an incentive to the piuchasmg department the maikct pure of mate 
uals IS often little subject to influence by an individual hujer and 
hence this plan of setting standards does not sene any useful purpose 
Theie is also the disadvantage that, since mventoues art often valued 
at standard, use of an ideal price standard leads to a lowei inventory 
valuation This may penalwe the company because of the effect the 
lowei ed profit and the lower ciirient latio will have upon its ciedil 
standing Hence, even though the ideal standard mav be used foi other 
purposes it seems piefeiable to use an expected actual oi normal price 
standaid 

The level at which puce standaids are set under the basic type of 
standard is not important so long as price is not too fai fiom leality 
Puces current at the time the standard is set or puces which are thought 
to represent normal conditions may be taken for tlie purpose The 
mateiial element in mventoues is puced at actual cost by the plan of 
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bookkeeping used with basie standaids and hence no question la in 
volved of tlie effect the standaid puce will have on the balance sheet 

MAINTENANCE OF PHYSICAL CONTROL OVER MATE- 
RIALS —Establislinient of a standaid cost bjstem piesupposes the 
existence of adequate phyaical control o\ei the processes of pioourmg 
storing issuing, and handiino of mateiials fiom the time a request to 
purchase is initiated until the finished goods are shipped to a customer 
This control comprehends 

1 Accurate budgeting of material needs 

2 A piopei pm chasing routine 

3 Supervision of incoming shipments and delivciies by a capable tiaE 
fio expert 

4 Facilities for recemug and stoiing incoming materials 

5 Control of materials issuetl flora stores by use ot propeilj luithorizod 
leqiusitions 

0 A method for identifying and controlling the location of materials 

7 Propel storage and shipment of finished goods 
‘Without systematic and rareful handling of all of these activities, it 
IS not possible to obtain sufficiently dependable cost leports to justify 
then collection and summaiization foi it is plain that managciial con 
trol cannot be exeicised ovei bming and using mateiials unless the 
executives lesponsible have dehnite and accurate mfoimation about 
what IS being done 


Direct Labor Standards 

STANDARDIZING CONDITIONS OF WORK -Setting dneot 
labm cost standards is a process closely analogous to that employed foi 
setting material cost standards but the techniques employed differ 
inaikcdly since human opeiatois aie involved rathei than inert sub- 
stances Painllcling the method foi setting mateiial standaids the first 
step 13 selection of the best opeiating method available, m oidei that it 
may be used as a basis foi the standaids This mchides stand ridization 
of all surrounding conditions that m any way mfluence the effectiv eness 
with yhith the woikei peifoims his ta^k 

1 Oonsuleration of lav out conditioTvs of equipment the worl place and 
transportation fatilities to standaidize these at the best piacticable 
level nmlei existing ciicumstancps 

2 Establishment of contiol ovei mateiials in order that the workman 
may have correct quality and quantity available m the proper place 
This requires investigation of purchasiiiB receiving and atoreskeep 
ing methods of plant transportation sy stem and placing of materials 
at workbeni.h or machine 

3 Development of a system for planning routing and dispatching of 

4 PioviBion of all needed instructions for the workei either m the 
form of advance training or directions for each speoifao yob 

Since standard costs are thus based upon methods and conditions 
which It 13 desired to attain vaiiations ot actual fiom standard then 
become indicative of real variations in efficiency relative to the stand- 
ards Lackmg definite specification of what methods should be used and 
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what the surrounding -woihing conditions should be it is haidly posbible 
to locate the undeiljing caube for a variation and iuithei it may also 
be impossible to determine whether the condition lepresents a desirablG 
01 undesiiable state of affans Aa Tinglev (N AC A Bulletin, \ol 8) 
liaa expressed it 

the setting of a real standard may depend upon the ataiidaida of 
jour equipment and jour rnateiials Aon must go back into jour mate 
rials and machinerj befoie joii can set anj stuidaids wbidi Jour tost 
accountunt can use o\ei a mouth of time 

Accoidiug to Martin (NACA Bulletin, a ol 20) 

Caieful planning is au important I ej to the control of labor costs When 
new deaices are intioduced into pioduetion the insmeeis draftsmen tool 
men methods and wage rate men intpettoia and factory supertisors should 
discuss among thimselies the design tools and methods Handmade sam 
pies should he assembled befoie tools axe ordered Tool made samples 
should be carefully tested betore qnantitv pioduetion is bctiiii Such is 
good planning which avill lead to loiter planned laboi cost and less extra 

This does not mean that ideal condition's me notessarv but only that 
theie be established sufficient contiol over a vvoikei s immeduto en 
viioninent to avoid intioduition of uneeitamty into the intcipietation 
of “tandaids and vaiiances fiom standaidb 

SETTING STANDARD OPERATION TIMES — Establishment 
of standaid opeiation time calls for detei mination of time needed to 
complete each opeiation when working undei staudaid conditions Many 
companies aheadv have available complete opeiation time standaids 
developed foi puiposea of wage payment and planning ot pioduetion 
These aie exactly what is needed as a basis fox the laboi usage clement 
in staudaid laboi costs 

Wlieie opeiation timcb aie not ulieady at hand, standaul opeiation 
timeb should be set by one of the following methods 

1 Time and motion stiub 

2 Average of past peitoinnnca 
d Advance estimate 

Time and Motion Studies —Time and motion studies fiunish by far 
the most satisfactory duett hboi time standards upon which to base 
stindaid laboi costs In fact it is the only method that can he depended 
upon to yield standaidb sufhciently reliable to peiniit othei than a 
ciude analysis of yariations Operation time standaids set bj aveiaging 
past performance or fiom estimates not based upon careful observation 
methods ol time studv vvoik aie always open to question when vaiia- 
tions aiise, since it is impossible to say to what extent the standard 
was wrong and to what extent theie was a variance lesiiltmg from lack 
of efficient woik 

Time study aims to analyze the manual and machine operations into 
distinguishable element d motions and by making careful mcasuieraents 
of the time required to perfoiin these when working nndei given condi- 
tions time usage standards are set foi operations to be peiformed 
These labor time standaids contain not only the time set as standuid 
foi pcifoimance of the opeiation but also allowances foi lest for 
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aer-esaary machine dela3s for set ups (if this is not to be considered a 
separate opeiation) and any othei allonances re^aided as essential 

Average of Past Performance — A second method as to take an aver 
age of past opeiation times shown on time caids When a job oidei cost 
sjstem haa been in opeiation, actual time loi direct laboi opeiations is 
aaailable and can be used as the souice of data If extieme hguies are 
hut eliminated (because they piobably icpresent unusual conditions or 
mistakes) and the lemainmg ones a\ eriged, this aveiage of past expeii 
ence eeiics as an actual expected time stnndaid 

If chani^ea in pioduetion methods have been made, the settmg of 
standards must await the accumulation of new expeiience Anothei ua 
eatisticton situation occuis whom theie is excessive lanabilitv in the 
operation time as a lesult of conditions oiei which workeis haie no con 
tiol, foi example, nonunifoimitj in mateiial, machine failuios, or 
woikmg conditions that pieient concentration on the job Such a situa 
tion can gcneiall) be recognized bj the existence of a leiy wide disper 
Sion in the past opeiation times oi bv inspection of the factoij Woik 
mg conditions must fiist be standaidized befoie a staudaid cost sjstem 
can opeiate with an\ degiee of satisfaction, foi lesponsibihty cannot be 
faxed 01 causes of laiiations tiaced when the soiuces of vanations aie 
too numeious 

Advance Estimate — Another method of detei mining opeiation time 
standard is to estimite it m adiance This method is particulailj useful 
where an operation has not been peifotmed befoio m exactly the same 
waj IS not to be repeated, and leprescnts an operation of oonsideiablc 
consequence Thus constiuotion of a building, ship oi i laige special 
job of any othoi soit furnishes an occasion wheie this method of setting 
standards is useful Quite often estimates aio made liist to establish a 
basis loi bidding oi quoting a price to the customoi aftei the oidei has 
been obtained these same estimates may be utilized as stand iids to 
facilitate the contiol of actual opeiations m order to make sure that the 
pioht anticipated is leali/cd 

biuh estimates obiioiisly must be based upon a thoiough study ol the 
situ ition and an assembly ol all relevant data obtainable This includes 
detmite knowledge of what is to be done compaiisoa with past cxpeii- 
cme in similai opeiations and inclusion of allowances for unceitamties 
Tlie magnitude ol the lattei item depends upon the tjqic of standaul 
that is whetbei it is to be actual expected normal or ideal, although 
where same estimates are to serve as a basis for pricing onlj actual 
e pected standard can be used for direct mateiial and labor costs 

In some ciicumstances it is feasible to develop empirical formulas 
schedules tables oi ouives flora which standaids can be sot for opeia- 
tions not picviou Iv peiformed This is essenhally the case with a 
flexible standaul, toi the formula leprescnls a change in allowed opera- 
tion time as some dimension of the production piocess is vaiied De- 
velopment of such a foimula proceeds by analysis of the piocess to 
determine what elements aie concerned, and then studying the way the 
operation time v aries as the other elements are varied This j anation 
IS expiessed in the schedule, cuive or foimula fiom which any value 
within the range of experience can be denv ed The method is a familiar 
one to time study woikers who call it synthetic time settmg It con- 
sists of analyzing classes of opeiations into those which are common 
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to ill and those winch are vaiiablc This is e\plained by Barnes 
(Motion and Time Studv) 

When atop watch studies are begun on this uoih the elements shoiihl be 
eelteted in such n uay as will milt it possible eiuitiialh to constriiit 
tables of atandard time data that mi-y he applied tj all elements that aie 
hlcly to appear continually in that puitieulai class ot work 

The same autlioiity also eaplains that with standaid tune data foi the 
1 andling elements and time values for the machine elements, time 
standards are deteimmed for a given operation without a stopwatch 
study An example follows 

Assume that tables aie alreidy avaihble showing the details ot time 
allowances foi difteieat classes of vvoik foi 

1 Child ing and removing tune 

2 Mathnie inuiupulatioii time 

The standard time allowance foi dulling 14-inrh hole in the end of a 
shaft IS then assembled as follows 

1 Child and remove piece (from totals on a picpaiecl tihlc) 

2 Machine nianipiil ition (fiom tot ils on a prep tied t ihh ) 

3 Dull inth hole (stopwatch data) 

Total base time pei piece 
5% allowance 

Total standard time per piece 

SETTING LABOR PATE STANDARDS —bmee theie is UMiallj 
considerable vanation in lates paid foi laboi, the flist step sliould be 
establishment ot a classification of labor grades used This should com- 
pii e a definite set of pecificationb ioi each giade in ordei that grades 
may be cleaily distinguishable Among the chaiacteii tics upon which 
this cl issiflcation is bised aie skill tiamino, educition special physical 
iliililics experience ett Tlie aim here la to set up a logical ba&is foi 
difleientials in wage rates paid, and to make possible specification ot 
the puticular grade of labor that is to be used lor each opciation in 
the plant 

The next step is setting of standard rates of pay for euch of these 
grades of liiboi Heie, as above the most srtisfactoiv pioccdute is to 
bite lates upon a scientific stuily of eniplovce compensation In this 
the proceduib is influenced bv ciicumstances under which labor is hiied 
It a plant operates under contiact vvitli a lahoi union lates paid 
woikeis are fixed by the teims of the contract In such a case the con- 
tiact rates foim the standard rates If wages are established by bai 
gaming individually with emplojees, the pi evading maiket late foi 
similar types of woik is an important considciation, although it cannot 
be the sole guide Most imiioitant perhaps is the establishment of a 
rate which fanlv lepresents the qualifications of the job lelative to other 
jobs in the plant 

If the standard is not to be set by so complete a study, the best 
appioach is to use aveiage rates paid in past peiiods modifjmg these 
if necessary to bung them mto accoid with actual conditions anticipated 
Foi this purpose, departmental payroll figuiee may be divided by the 
respective totals of hours lepresented to obtain average hourly rates 
although m oiroumstances when a depaitment uses seveial distinctly dif- 
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Icicnt clisses of labor tlip clepai tmcntal totals need to be broken down 
by clrshes of labor in oidc-r that a leuiesentatn e average late of com 
pcnsation may be obtained 

OPERATION RECORDS --Detcimination of pioper methods and 
sequence of in inufattuiing piocesses is nil too fiequently made the 
leaponsibihty ol factorj foiemen who do noi, have a thmough tiaining 
in enginceiing A min who designs a part oi pioduct should knov? the 
best kind size and shape of material to be used and should also decide 
what tools and equipment will be needed and the niannei in which 
finished piodiict can be pioductd most eeonomicalh" The engineering 
depai Invent piepaiea siipplemenluy bluepiints covermo rate and opera 
tion instructions as shown bv route sheet (Fig 4) 

New 01 changed design of parts should nevei be adopted as standaid 
without detailed study of avaihble equipment such as machmeiy, pgs, 
fixtiiics and all necossaiy tooling It such anahsis is definitely leoog 
nized as a pait of the cngineeiing depaitment’s function then it must be 
concctled that piepaiation of operation lecords, as illustiated m Fig 9, 
should also be duty of an engmeei or at least that piepaiation of 
those leoords should come undei his diiection and subject to his ap 
piov al 

A. combination of operation record and piecework or premium rate 
record is desiiable, as in the majoiitj of ca«es dopaitments using one 
poition of this lecoid have equal need foi the othei portion and the 
combination has pioved most economical to piepaie and to maintain 
Fig 9 piovides example® of such icooids picpaied foi use in the foundry 
in making castings machine depaitment in niaohining these castings 
and assembly oi erection depaitment in subassembling and in final 
assembly and testing of the finished product 

EFFECT OF WAGE PAYMENT PLAN ON RATE STAND 
ARDS— The wage pavment plan in use necessaiily requiies oonsidera 
tion when setting a laboi cost standaid, toi cliffeient wage plans do not 
lesiilt in the same unit coat foi laboi Tliiee basic types of wage pay- 
ment plans may heie be distinguished namely 

1 Day 01 hourly wage plan 

2 bincle piece rite 

d Multiple piece rates bonus and premium plans 

Day or Houily Wage Plan— Heie the standaid labor late la that 
hoiuly late which lepiosents the expected wage to be paid oi the noimal 
rate for a paiticulai grade of laboi to do the task to which the standaid 
applies If this late is actually paid to all employees, no labor pnee 
variances appeal, but if some employees are paid higliei oi lovvei lates, 
a laboi puce vaiiance lesults 

When these diffeiont lates aie paid as a mattei of policy which 
recognizes such taclois as length of seivice, versatility, expenentp and 
Bimilai things vaiiances cannot be looked upon as the losult of a devia 
tion fiom expected or desiied lesults and hence it becomes necessary 
to recognize these differences in the standaid laboi price This can be 
aocomplislied quite easily by use of a weighted average hourly rate 
computed by weighting each different houily late by the numbei of men 
expected to be employed at that rate By using this weighted average 
late as a standard labor cost, the total standaid laboi cost will not 
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fie-viate from the actual cobt by leason ot the existence of those waeip 
diffeiencea established as a matter of policy 
Single Piece Rates — Undei a simple piecewoiL wage plan the stand- 
ard laboi cost ot a unit ol product is the piecework puce legaidless of 
the numbei of pieccM ni ide in a day by the woiker Any deviation from 
the standard labui i ite per piece causes a price vaiiance to appear 
There IS no labor usage oi efficiency standaid, noi any usage variances 
for work done on. a piece late plan The piece late la not changed with- 
out also ie\ ismg the standaid cost but fiequentiy woik is done on an 
hourly wage basis instead of piecewoik Use of piece rate as the onlv 
standaid can be defended on the giound that it repiesents a condition 
which It la desnccl to attain and that any debit vaiiance ansmg because 
some work is done on an houilv wage represents a deviation from the 
desired le\el of efficiency yet at the same tune theie are few instances 
where all woik tan be paid foi on a piecework basis In fact a standard 
that assumes all operations to be on a piecewoik basis is viituallv an un 
attainable ideal stindard Among reasons for such day work are pioii 
Sion of a fail nago for new employees, piovision of a fair wage to 
employees worl ing undei nonstandard conditions oi to caie for a non 
routine opeiation on which no piece rate has been set 
Changes from piece late to hoiuly wage result in laboi price van 
ances wlime standaid costs aie based on the piecewoik rate fot effi 
ciency is likely to be lowei undei a time wage than undei a pieceworl 
plan of conipensntion For this reason it is desirable to have a separate 
standaid foi woik done on an hourly wage basis in oidei that such 
operations receiie the benefits of standaids for then control 
Multiple Piece Rates Bonus, and Premium Plans— Wheie incentive 
wage systems oi this cliaiacter are in use labor cost pci unit of output 
vanes accoidmg to the rate of output and also aceoiding to the type of 
earnings curve that the wage plan yields Thus direct laboi cost per 
unit of output 15, undei multiple piece rate plana, constant within the 
limits to whiih each late aoplies, but contains a "step” foi each late 
Pieinmra and bonus wage plans yield vaiious direct labor cost curves 
as output is incicased depending upon the natuie of a paiticulai oom- 
ponsalion plan borne piovide a continuous unit cost cuive which de 
olmes, others piesent a discontinuous cost curve and some widely used 
plans vield a laboi cost cuive which first declines and then continues 
miallel to the hoiizontal axis of chart Multiple piece i ites give unit 
laboi costs which use as output mcreases ovei a eonsideiable lange 
whereas the common bonus and premium plans give declining unit labor 


LEVEL FOR LABOR RATE STANDARD —There are two 
diffeient piactices heic namely 

1 To assume that lOO'f, level of output is a reasonable one that ought 
to be attamed and to set the standard at the wage late paid for this 
degree of efficiency 'Vlfhon examining the resulting variance figuies 
management must keep in mind that a debit balance m the labor rate 
variation account may be justified when it has lesulted fiom a high 
level of output under a wage system that has been deliberately designed 
to yield an increasing unit labor cost with increases in woiker output 
It may also be noted that wage plans such as the Wenneilund Bonus 
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■vield a constant umt labor cost at efficiencies o\ei 100%, and hence 
llieie IS no puee variation when output is at oi abo\e the lOU o level 

2 To assume that the standaid labot rate “hould include the average 
bonus 01 premium earned This method differs fiom the foiegomg only 
m the loiel at which the standard is set However in setting the stmd- 
nd it becomes necossaij to study past performance iccoids to asceitun 
what bonus is most commonlv eained If sueli lecoids aie lacking, the 
late settei’s expectations concerning what an average worker will earn 
undei the plan may be adopted instead 

The choice between the above levels is best made according to the 
underlying policy upon which the wage payment plan has been con 
'tnioted Wheie the 100% level gives the late of pioduction and com 
pensation which the aveiage woiker is expected to eain it is the prefer- 
able level at which to set the standaid On the othei hand if the wage 
pavmont curve is constructed m such a fashion that the avenge worker 
IS able to eain a bonus consistently, then the labor pace standaid =hould 
be set at this level 

Maintenance of contiol ovei hboi cost rtqmies an adequate and effec- 
ti\c system foi timekeeping and payroll handling Without this data 
going into the accounts cannot be sufficicntlv reluhle to be of value 
cither as a guide to management or foi dcteimination of financial state- 
ment figures 


Manufacturing Expense Standards 

DEFINITION OP MANUFACTURING EXPENSE— Oveihead 
01 manufacturing expense consists of all chaigcs othei than those di- 
icctly identified wilh the product The lattei include diiect mateiial 
diiect label and such other charges as oonstitute specific costs of 
pioduct units On the othei hand there is always a lesiduo ut costs that 
finiiot be chaiged diiootly to pioduct units and these fall m the over- 
head tategoiy 

0 eihead is in loality, a composite of costs which behave voiy diffei- 
entlv Contiol of these costs and accurate costing of the pioduct re- 
quires that oveihead be broken down into elements that aie ic isonablj 
homogeneous because where unlike costs are lumped together many 
essential facts are obseuied This classification must be clfected before 
dependable standards can be set 

DEPARTMENTALIZATION OF OVERHEAD— The ultimate 
aim of overhead standards is to facilitate localuation and contiol of 
expenses foi purposes of cost control The first step, thercfoie towaid 
establishing standaids for oveihead costs is an analysis of expenses by 
operating divisions of the business A primary bieakdown is the sepaia 
tion of sei-vice departments fiom productive departments Service 
department costs are assembled in order that they may then be dis- 
Iributed to the overhead accounts of productive departments which use 
the services Unit cost rates for serv ices are determined wherev er pos- 
sible m order that direct charges to consuming departments can be 
made Withm the productive depaitments it is aclvisnhle to classify 
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overhead by production centcis il conditions -Bithin the department are 
not nniloim Thus sepaiate cost center rates aie needed to take oaie of 
piuduots made 'vvith expenanc imilunea on which o\cihLad is high and 
otliLi pioducts going thiough the same depaitment made with simple 
hand tools on which ovcihead is low 

SEPARATION OF FIXED AND VARIABLE CHARGES - 

The next step in the e^tablishintnt of oieihcad standaids is the sepaia- 
tiun of fixed and xaiiablo costs Pcifectlv variable costs inciease or 
detiease m piopoition to the volume of woik in the plant and hence 
thej aie contiolled by keeping them within the limits set by cunent 
acluitj Fixed costa do not change in total amount during a shoit 
peuod of time and hence they cannot be adjusted to cuiiont activity 
Thus, when activity diops, vaiiahle coats should be ciiitailed sufficiently 
to pievcnt an inciease in unit variable cost but amce fixed costs cannot 
be icduccd foi a tempoiaij drop in activity the unit fixed cost uses 
Unless these two kinds of oveihcad aie sepaiated, it is impossible to 
determine hvliothei an mciease in unit cost is due to an unavoidable 
mciease in unit fixed cost or to failure to contiol the total v amble coats 
It also become difficult to place reaponsibility loi mci eases in costs 
when costa chaigcd to a given depnilment contain prorated fixed 
charges unless those fixed chaiges aie clearly sepaiated from the van 
able costs subject to contiol bv department charged Hence past experi 
ence of the oiganization coveiing a range of opeiating levels may be 
studied 


Graphic Determination of Fixed and Variable Expenses— A con 
veniont technique foi this puipose uses a simple chait in the followini; 
mannoi 4,s«ume tint it is dosiicd to deteimine the fixed and vauable 
components ol snpei vision costs in a given department The data given 
below aie fiist obtained fiom letords of past opeialions 


Total 

Super! ision 
Cost 




18 000 
14 000 
I" 000 



These figuies aie plotted in the form of a scatlei chait as shown in 
Fig 10, the points bemg numbeied m chionological oidoi A stiaight 
line of best fit is drawn through the points This line may be sketched 
m by inspection or maiked by stietchmg a strmg between pins For a 
high degree of refinement a straight line may be fitted by using the 
method of least squares This Ime sets the standard allowances at each 
rate of activity and may therefore be refeired to as the budget line In 
drawing the budget line which fixes standard expenditme foi super- 
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fisiori, points 8 15 ha\ e been disie^nideJ because they lepiesent exces- 
sive eipendituies In this nay flexible budgets aie made to depend not 
on mathematical foimula but on tudgnient applied to a thoiough 
Imowledge of circumstances undei which the budget is to be used 
Nevertlieleos chaits of the type illustrated aie \ery cftective tools of 
analysis loi the standaid settci When this line is piojected to the lelt 
until It ciosses the aeitical axis of the ehait, an indicated fixed cost is 
obtained which might be expected if tlie plant weie meielv standing by 
leady to operate, but pioducmg nothing 
1 hus in Fig 10, the indicated stand-by cost is $500 pel peiiod If the 
total cost line rises as one ino\ es to right on chait theie is indicated a 
\anable element m this total cost figuie 
The amount of tins variable cost at anv gi\en activity le%el can be 
determined by reading the distance between the lixcd cost line and the 
total cost line, unit lari ible cost is the amount by which total cost uses 
with each unit moiease in output In Fig 10, totil bupeivwion cost at 
the 20 000-hour activity lei el is $2 600, subtiacting $500 fixed element 
leaves total variable costs of $2,000, or a vaiiable cost of $ 10 pei direct 
labor hour 

In this way, the budgeted oi allowable expense at any late of activity 
may he read from the cliait directly or may he lediucd to a formula 
\t 18 000 hours the chart (Fig 10) shows an expense of $2 300 Using 
the foimula indicated above, the expense allowefl at 18 000 hours is 
Fixed Chaiges -1- (Unit Variable Allowance y D L Hra ) 
t500 4- ( $10 X 18000 ) 

= $500 h $1 800 = $2 300 

A total cost line parallel lo the hoiizontal axis of chait indicates that 
the cost IS wholly fixed at all activity levels within the lange charted, 
a total cost line which goesthiough the oiigm (i e , wheie both cooidmates 
aie zero) indicates that the cost is wholly vaiiable (Fig 11, cuive 2) 
bhould theie be no tendency for points on a chuit to be giouped along a 
line the chait indicates tnut no leJatiouship exists between the measuic 
oi actmty and the expense undci considoiation Such a icsult suggests 
eithei that the unit in which the activity is measuicd may be a pool 
choice 01 that past control ovei cost lus been veiy lax In the fiist case, 
a ditfoient basis foi the chait should be tiled, eg, machine houis may 
be used m place of labor houis, in the second case, past expenence is 
of little 01 no value in setting standaids 
If costs have not been closely contiolled these histoucal figures piob 
ably melude considerable inelhciency and hence fuithei study is gon- 
eiaily desiiable befoie standaid costs aie set Moieovei, thoie may 
have been changes winch sliould be leflected in future costs 

Use of Chart in Cost Control — Since the points on the chait (Fig 
10) aie niimbeied m chronological sequence the success with which call- 
able costs have been contiolled m past can be seen Fig 10 shows that 
Bupeivision cost Ins been lathei closely contiolled duiing the fii-st seven 
months (pomts 1-7) when volume was low, with a substantial increase 
in pioduction in next foui months (points 8-11) costa were allowed to 
rise moie than propoitionately to output, and when volume again 
dropped (pomts 12-15) costs remained high This is quite typical for 
wheie costs aie not well controlled they tend to use lapidly v^ith 
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mg output and then lag as -v olume decreases again Apps 
nagernont observed this, for the costs took a decided diop 
onth and then continued low durmg the remaindei of the 
I 

ts may be made for individual cost items, foi each cost 
1 depaitment, or foi the business as a whole according to a 
.il desiied in standards Chaits of this t'vpe aie illustiai 
(NAG A Bulletin lol 20) (Fig 11) They oovei tbice t) 
!s foi mdiiect hboi 


lool') and suppliis libor 



THOUSAND HOURS 

Fio 10 Deteimination of Fixed and Variable Components 
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3al axis shows the mdiiect labor expensp expressed m hundieda 
pti week This is lelated to diicct libor expiesacd m thou- 
iolHis pel week on the lioiizontil ixis The lesulting line of 
allowances is i educed m each case to a foimiih 
service labor 

280 pu week + $002 pir diiact labor doll ir 

0211 pel direct laboi dollar 
tools etc 

20 pel week + $029o pei diiect 1 ilior dolhi 



a no stand-by charge m tin lasc ol oicitime since obtiously 
disappears at zero operation To obtain the foiinuU foi sen ice 
:eed as follows 
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To find the allowed expense at ioi example, $6 200 of direet labor 
proceed as follows 

$280 + (?G 200 X 002) = >280 + $570 = $850 
This checlvs with the piaph in Pig 11 

It IS desiiable to go beyond the chait and subject actual usage of 
overhead supplies, 1 ibor and sen ices to an engineeiing study foi the 
puipose of diteunming moie acauatelj how much of each of these 
should be consumed This point is emphasized by Martin (NAG A 
Bulletin, 1 ol 20) 

In lu lying at the optimum indirect labor imount paiticulaily for 
supciviboiy clerical oi seince lahoi each individual job should be consul 
eiod tud an aifiiin-itivo ansiver aimed at for each of the foui folloiung 
questionii 

1 Is the job essential’ 

2 Is the job woith wh it ue anticipate paying’ 

3 Is the light mdinduul on it’ 

4 Is the method efhoicnt? 

The answer to the fiist question is a matter of judgment to the second 
a mattci ot aalaty oi job eialuatiun to the third a raattci of emplojee 
eialuation and to the fourth a miltei ot judgment based upon 1 now ledge 
and conditions 

FLEXIBLE BUDGET — The standaid otoihead expen=e imj be 
lepiescnted as a schedule a ctuve oi a foimula which icpiescnts the 
way in which total usage should ttiy as activity fluctuates Use of a 
ouive Ol founuK provides automatically the allowed expense at any 
activity level within the cxpiessed lange If a schedule is used, it must 
set forth the allowable expense ut specified points ot activity Such a 
schedule of standaid oi allowable expenses at vaiious levels is called a 
flexible budget 

Fig 12 shows a flexible budget foi a '•hipping depaitment Note that 
both numheis of men to be emploved and budgeted wage cost= it eioh 
level ate shown as a guide to the depaitmental executive m charge 

Wareiiopsino and Shipping Depvrtment 
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NORMAL PLANT CAPACITY —Noimal capacity is defined m 
two «ajs 

1 The practical capacity of a plant to pioduce, oi what a plant could 
do if there weie no lack of oideis This is less than the maximum 
pli\sical capacity by the amount of unavoidable idleness foi icpaus 
imlmebeeable bieakdown shoitufees of mateiial or laboi, and other 
inteiiuptiona that me not humanly preventable As stated by Redmond 
(N 4CA Bulletin, lo) 15) 

Cipiicity (is) not a condition of excessive activity but the hiRliest 
point at which the depurtinent can operate without incieasing the stiain 
on lahoi oi pioductnc fuilitiea 

2 The average capacity of a plant to pioduee and soli This view of 
noimal capacity allows both for unavoidable intomiptions in a factory 
and tor an avciage amount ot idleness due to lack of sales oideis While 
it has often been said that average capacity should be approMmatol;y 
80% of piaotioal capacity the exact level chosen depends upon experi- 
ence of a specific plant Thus James (NAG A Bulletin, xol 16) states 

The General Electiio Companj’s overall time anal} bis in its Eric Works 
when m full operation showed actual cutting time of only 23% toi the 
average of all machines engaged in this work Even on a coiivcyoi under 
straight line mass production, 100% results are not attainable 

Overhead Absorption at Normal Capacity — ^Normal capacity at any 
chosen level may be deteimined foi one, two, or three-shift opeiation 
or foi whatevei length of working week the company expects to main- 
tain Experience indicates that eithei concept of normal operating level 
may be used depending upon the pieference of those managing the 
business As Schlattei (Advanced Cost Accounting) has pointed out, the 
choice of a late is important, but it is much inoie impoitant that the 
fllcot of the late chosen be thoioughlj. undcrslood It should be realized 
that the activity level chosen is one at which 100% of the fixed ov er- 
head is absorbed by the product, and alvo that it is the level fiom which 
undei- or oyeiabsoibed activity variances are measured 

Practical vs Average Capacity — Aiguments foi the use of practical 
capacity level are 

1 With a practical cupaiit} rate fixed costs of inanufactuiing faeih 
ties used aie clearly sepaiated fioni fixed costs associated with idle 
uluiit and oi„ani/ation 

2 Iincntoiies air valued coiiseivativcly for no costs of idle facilities 
ire included m them 

3 Re il loss from lad of full utilization of equipment and organization 
IS exposed instead of being partially or wholly buried lu inventories 
and cost of sales 

On the othei hand, the following aiguments aie given by pioponcnts 
of the average capacity late 

1 Average late yields unit product cobts which miy be moie useful 
for pricing because, over the long run sales revenues must covei all 
expenditures including unused facilities if the business is to show 

2 Most liuBiuesses possess sufficient equipment to meet peak demands 
and hence hav e some idle facilities most ot the tune The profitable 
ness of a business depends upon being able to balance periods of 
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Eigh and low aotuity The a\erage capacitj rate here reflects the 
operating methods of a business and utilization variances serve us a 
measuie of the success of manigement in 1 eeping to desiied aiiracp 
ieiel of activity 

Pollovmg IS an application of the aveiage capac <-y late as desciibed 
by Janic^ (NACA Bulletin, \ol 16) 

Not 111 recent lears has any manufaLtiirer of egg cartons been able to 
procure orders enough to permit of oneiating his machines at their maxi 
mum capaeitj One tvpieal manufaeturei equipped to produce moie than 
30 million hoxes a tear has actually sold between 15 and 20 million in each 
of the file tears fiom 1028 to 1932 inclusive It would seam wise foi 
him to set his normal capacitt at 15 inilhon per annum his peak demand 
at 20 inillion and to classifj as Excess plant expense the fixed machine 
expenses attiibntable to all equipment in his shop beyond that required to 
pioduce 20 million 

Eig 13 shows the division of expenses devoted to the manufacture of 
egg c irtons betueen operating and nonopeiatui„ expenses The former 
will eithci be wholly absoibed in cost of product oi go partly mto Volume 
Variance when the plant is subnoimally idle oi supernormallj nuav 

The h()\ inaihitiea are lated at 140 per minute each which would be at 
the late ot 672 000 a week Dedueting 20% to reduce output to aveiage 
octual efficieney of 80% leaves 537 000 as ma\iraum weekly oapacitj 

Tile luiuiied potential capacity of 20 million egg eaitons pel annum 
maj be satelv set at 400 000 a w eek enough to meet the w eeklj demand 
•‘“k hi.!?® ®f egg cai tons which is faiilv uniform tluoughout the jear 

A 400 000 potential capacity per weel is only 74 4% of the piescnt maxi 
mum phvsienl capacitj of 637 600 Therefore 26 6% of the allocated cx 
penses of the bn\ machines ($76 24) should be classified as “Excess 
plwjt exjieuse ” nainelv $10 52 

The alloc ited expenses of the filler machines of $69 62 are hi ev^ise apnoi 
tioned in part to Exi ess plant expense ’ on the basis of their rated capao 
It} of 50 per minute each 

determining allowable fixed cost— W hen the 

noimal level ot nctivitv has been deteimined, fixed costs allowable at 
this leiPl must then be set Fixed co^ts are associated with providing 
manufretunng fncihlies in leidiness for use legaidless of whethei oi not 
tliej ait bung used it the moment Foi this leason they are sometimes 
ca'ied stand by costs The amount o* equipment and the size of the 
oipnization which is to be kept intact is a mattei of inanageiial policy 
the same is true of the amount to be spent foi maintenance and repairs 
ihus, m the final anahsis, fixed costs are fixed only by managerial 
polity winch is uubject to change 

Genei illv it is desiiablc to study these indicated fixed cost figuies 
closely before adopting standaids One appioach is to discuss the figures 
with depaitmental executives to asceitam then opinion concerning the 
reasonableness of these figuies to lepresent standaid fixed chaiges 
Anothei approach is to break down departmental fixed charges Ld 
element separately foi the purpose of detei mining what 
® ‘‘vi be consumed during a peiiod oi 

tempoiary inaction klhile most reliable standaids are set by this de 
tailed study, the time lequiied may exceed that available for the pm 
applied only to the moie important costs, the 
mm4eml }uc^ml\ ^ experience and 
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Responsibility for Setting Standard Costs 

ESTABLISHMENT OF PERSONAL AUTHORITY AND 
RESPONSIBILITY— When costs are classified accoidmg to peisonal 
aiithonty oi or spending, responsibility foi each item can then be 
definitely assigned to a specific peison, a standaid can be established 
and that peison held accountable foi variances arising from any failure 
to meet the standard Caieful analysis to determine whore authority 
over spending actually lesta is necessary Both primary and secondaiy 
authority must be deteimined for where foiemen have piimaij author 
ity to use supplies oi power supeimtendents aio also expected to see 
that the foremen undei them keep then costs under contiol, and hence 
superintendents ha\e secondaiy lesponsibilitv for seeing that standaids 
are met In general, authouty and lesponsibihty for cost oontiol follow 
organization lines and an organization chart is a useful guide in 
classifying oveihead costs 

STANDARDS COMMITTEE— The general diiection and super 
vision of a standaidization program is commonly delegated to a division 
or committee cieated lor the purpose Such a bodj continues in exist- 
ence aftei the initial establishment of standards to aid m then effeotue 
application and to make changes that aio necessaiy as new oircum 
stances lendei pievious standaids obsolete In a small organization the 
standaids committee is usually a special committee of the regular execu 
tiies which meets fiom time to time to discuss matters of geneial policy 
and to exchange ideas, while actual woik ot setting and entoiciiig stand- 
II ds IS under direction of the xaiious depirtmental exeeutixes In a 
laige concain there may be a standards division with a permanent staff 
of experts to do all the woik of setting and adjusting standaids 

Peisons who aie charged with the specific duty of setting usage stand 
ards must have sufficient technical Inowledge to cany foiward a pio 
giam of research in the selection and usage of mateiials for standard 
setting IS essentially a research pioblem Oidinanly it is not satistaotoiy 
to allow factory foremen to select kinds and quantities of matenals to 
be used, for notwithstanding the fact that these men are thoroughly 
familial with processes and products, they are seldom acquainted with 
a sufficient range of matenals methods, and costs to set proper stand 
ards Exen the cost accountant sets standaids only indirectly, his chief 
contribution is in the foim of valuable infoi matron about the company’s 
needs foi cost data, type of standards and pioceduie likely to prove 
most useful, and the behavioi of costs m previous periods 

Setting material price standards is a task best done by the purehas 
mg department If there aie specialized bi^eis, their judgment is valu 
able in determining actual expected costs, but there maj bo a tendency 
to set prices high if the same men aie later judged by standaids they 
have set Statioties concerning past pui chase prices and curient market 
quotations are also useful data that should be axailable from the files 
of the purchasing department Thus Perry (N A C A Bulletin vol 22) 
describes the piaetice of his company, the executive committee sets 
standaid rates and pi'ces 
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At tfie first meeting of the eiecutnes theie is presented foi leiiew and 
consideiatiou the payroll rate manual which eontams eveiy labor late 
beint, paid bj the comp inj Any proposed changes aie noted foi the cost 
department 4 .I 30 pieaeutcd aie detail schedules on all materials used 
showing stool on hand or on order last staiidaid price last coiitiol puce 
purchasing depaitment ioiecast puce and suggested new standaid price 
These data aic reviewed and adjusted nheie neccssaij to meet the com 
mittee’s wishes At the next meeting of the executive committee the cost 
department piescnts its new schedules for depieciation insuiance and 
taxes, showing these in detail for eath cost center, and with comparisons 
for the pieceding period Since this cost system piovidcs that all costs 
incuired be ultimately accumulated m the pioductivc cost centeis tho 
proiating oi distribution basis foi the seivice departments is also pie 
seuted to the executive committee for review and appioval 

REVIEW OF RESULTS — In descubmg the standaid cost system 
of a textile plant the same authouty states that the system has been 
designed to provide analysis of vaiiances by causes and also by cost 
centeis 

Ihe operating executives receive a variance analysis repoit on each of 
the cost centers under their contiol The foieman is given a monthly 
budget 1 oport showing only his budget allowances the actual costs and the 
vauations The operating executives review the budget reports with the 
foi omen each month 

lig 14 shows (in the last column) the budget standards for a typical 
cost center The budget standards shown rn this exhibit are those which 
the executive committee set up at the beginning of the ycai and which 
aie shown in Eig 15 these budget st-indirds are icallv allowances 
based on the standaid costs for levels of operation below normal There 
lore if a ioreman tollovvs instnictions as set in these budget allowances he 
cannot be chaiged with a vnuince which is due solely to volume For 
example lug 14 shows a variance loss of liSS on handling The budget 
standard states that the full $100 is to be illowed at all levels Conse 
qiicntlv this loss is due to the level of operation and is so chaiged in the 
V Illation analysis column On the supeivisioii item however the budget 
standards piovided that the assistant foieman was to „o bad on the bench 
below 70% Apparently this was not done and caused a vaiiation loss of 
$00 The foieman is charged with this vaiiation inasmuch as it would not 
have occurred had he adhered to tho budget standard 

RESPONSIBILITY OF FOREMEN —Standards are sometimes 
reviewed by the persons held responsible foi then maintenince befoie 
being put into effect Thus m connection with Fig 14 Petiy, cited 
above, states 

After eliminating variations due to volume and management, those which 
remain are attributable to the foreman On direct material and labor any 
variations due to prices or rates have been eliminated so that any variance 
on these items is due to rneffleient usage Burden variances charged to the 
foremen are those which result from not following budget standards The 
amounts showoi in the last column as the toieman’s budget foi the mouth 
are the standard costs adjusted for variations due to the level of opera 
tion and variations caused by management 

Giving a foreman 01 other executive opportunity to express his opin- 
ion has two advantages 

1 It serves as a check upon work of standards department by 
bringing up occasional important points that were ov erlooked 




Sec 6] EESPONSIBILITY FOR SETTING STANDARDS 300 




310 SETTING STANDARD COSTS [Sec o 

2 It la a good ■v\ay to pichcnt the standard foi anj feeling that the 
standaid was imposed fiom ivilhout oi any misundoistanding eoneeinmg 
ita nature can be disposed of m the discussion The pioeision of such 
an Qppoitunity foi opeiatmg executii es to timiliaiize themselvca -with 
what his been done and the fair tieatment oi any objections that aie 
\oited goes fai toward secuimo an agieement on the faiincss of the 
standaids Once this has been leached, more cooperation in entoicing 
standaids can be expected and lesponsibility foi unfivoiable vaiiances 
cannot be shifted by questioning the xalidity of the stundaids 

RESPONSIBILITY OF MANAGEMENT— Not all lesponsibil 
ity lests on the foreman Management must assume its slime Thus 
speaking of the results in Fig 14, Peiry (N A C A Bulletin i ol 22) 
states 

The variations charged to management aie those which occur due to 
cliiiiges over which the foreman his no control such as m this ease a 
10% wage increase It is this column which pioiides the flexibility neces 
siiv to keep the foremans bud„ets light up to date tor it absorbs anj 
laiiations caused by inanagemcnt changes since the standaids weie set 
This column also keeps the exeeutiies informed as to the cost of the changes 
which they have instituted 

REVISION OF STANDARDS —Current standaid costs must bo 
changed when prices, manufaotuimg methods, pioduct specifications, oi 
othei ciicumbtanccs change to such an extent that the standaid no 
longer lepiesents a good measure of peiformance It is also necessai-y to 
change standaids which aie found to have been moorrectlj set rhis 
should be done only when the existing standaid is cleaily eironeous foi 
the objectne of standaids is defeated if management does not resist 
anj tendency to lowei stindards lathei than to laise peifoimance 
Many oonceins letiew all standaid costs once a year and make changes 
at that time 

Procedure m Changing Current Standards — When standard costs 
aie changed, it is necessaij to leiise imentoiy and surplus oi income 
accounts if the changes are to be letioactne On the, other hand if 
changes me to apply only to goods manufactuied in future, no adjust 
ment of the accounts is lequirtd Changes in the standaid piioe of 
mateiials oi correction of eiioneous usage and utilization standards 
geneially affect only the work peiformed sub'^equent to the levision 
of standard costs When jobs already started aie to be finished under 
the old standaids and new jobs are to come undei different standaids 
it IS convenient to open new ledgei accounts foi work to which the 
changed standards apply Two sets of Work in Piooess accounts aie 
thus earned for a time but the old accounts aie closed as soon as jobs 
m process under the old standaids aie completed 

Reitell and Johnston (Cost Accounting) desciibe the procedme as 
follows 

Such changes affect the Woil in Process Inveiitoiy accounts (if any of 
the commodities whose unit costs aie altered are in process) and the Fm 
ished Goods Inventoiv account also the Raw Materials Inventory account 
if the changes in unit costs aie due to alterations in material standard 
prices and some of the paiticular materials are on hand When the new 
inventory V lines have been calculated the old imentory accounts are 
closed by being credited for their balances and new inientory accounts aie 
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opened -nhich are debited with the new nuentoiy ^al^e!5 The difterente 
between the new and old imentoiy valucb le debited or cieditcd diicet to 
Proht and Lose account oi to a special leseive account A leseive aeeount 
lb used when it la eipieted that put ot the iiiicntoij contents will still be 
on hand at the end of the hrst peiiod of the new 3 ear 

The use of a special reserve account necessitates an adanstmeiit nt the 
end of each month ot the new jear crediting 01 debiting the speci il rescue 
account and debiting 01 crediting Pioht and Loss account tor a pintiou 
ot the account oiigmallj posted to the special icscrie account When all 
the inventoiy on hand at the beginning oi the year has disappeaied the 
rcaene account should be in balance and no further adpiating entries will 
be required It a balance sheet is prepared while the reseiie account his 
a balance this balance is shown as a deferred asset or deferred liability 
Since miteiial woik in process and finished goods are credited out at the 
now standaid latcs the apparent gain 01 loss due to altering the mien 
toiy values at the beoinning of the jear is offset when the product is sold 
I'or oximple if at the beginning of the year the material inventory is wiit 
ton up because of inei eases in standaid rates tor matciial the cost of 
mateiials issued during the jear and theretoie the cost of goods maim 
factored and sold during the jear will correspondingly ineiease The 
increase in cost of goods sold will offset the apparent profit due to the 
writeup of the law material inventoij at the beginning of the year 

Revising Basic Standards —Basic standaid costs ate levised onlj 
when methods ot manufactuimg change or when plant capacity changes, 
or when the dispaiity between the basic standaid and expected perform- 
ance becomes so gieat that the standaid loses its significance This :s m 
contrast to current standaids which requiie complete levision each year 
as new budgets are piepsred Since the ptincipal value of basic stand 
arcls lies m then use as fixed points 01 bench maiks from which to 
measure changes they must icmain as stable as possible Under the 
basic plan le s trouble aiises even if the stanclaids are not exact since 
the comparisons are lelative 


Organizing Standard Cost Records 

TYPES OF STANDARD COST RECORDS— A complete set of 
standard cost caids and rccoids must be picpaied Those begin with 
miinuf loturiiig specification caids showing how etch opeiation is to be 
peifoimcd and what elements of material, labor, and services should be 
consumed These phjsical specifications are then priced at standard 
costs and the lesults posted to standard cost cards which show the 
standard cost of each element entering into a unit of product The 
number and complexity of these cards depend upon the size and char- 
acteristics of the business A plant pioducmg thousands of ditfeient 
ai tides naturally has need foi many more caids than one producing a 
single aiticle The piesence of a comphcited manufactuimg piocess m 
which parts are produced and then brought togetliei into subassemblies 
before completion also leqmres more highly oiganized standard cost 
lecords than one where the manufacturing piocess 13 simple Howeier 
no great difficulties are involved foi the standaid cost caids can bo 
organized on the same principle now familiar in handling accounting 
recoids that is the lecoids aie airanged to follow operation sequence 
details being piovided where needed, and then posted m summary as 
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COST SHEET— Dvte 
(Centers ind bulk pad ages) 
Product 


Matewal 
Corn Sjrup 

Chocolate 
Prints and Nuts 
Flavoring and Coloring 
Total Material 
% Waste 
Total Matenil 


Costs Are pei Pound 
Quantitj Puce Amount 

f }> $ 


1 


Labor and Berden 
Heating and Boiling 
Whipping and Mixing 
Coating 
Mix Coating 
Hand Dipping 
Hand Pad iii„ 

Maclime Dipping 
Machine Pacl mg 
Sub total 
% Waste 
Cartoning 

Total Laboi and Buiden 


Boxes and Labels 
Cases and Cartons 
Material as above 

Total Material Cost 
Total Eactoi} Cost 
Commercial Expense 
Interest and Discounts 


Total Cost per Pound 
Total Cost per Unit 
Selling Price 
Profit 


Labor Burden 

Hours @ Amount Rate Amount 


$ $ 


? $ 

$ ? 


$ $ 


i $ 

$ $ 


? $ 


I'la 10 Test Run” Cost Sheet 
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the Item progie'ises until at completion a '•ingle figiiie lepi eventing the 
comiileted standaid cost of a pioduct results 
STANDARD COST RECORDS FROM TEST RUNS— Devel 
opment ot standaid pioduct costs and the lesultinpt cost leooids for a 
smill confectioneiy plant b\ use of test urns is deseiibcd as follows by- 
Bennett ind FisLe (N VGA Bulletin, lol 17) 

The standaid pioduct costa -Bill be deteirmned on the basis of a senes 
of teat inns Iiiitiallj each and eierj itoin in the line n ill hare to be 
studied 111 one oi mole tests Haiing once been set up the\ -Bill only be 
ch-iiigod as hind uiiental coat conditions change beiond the Occuaional 
testa of new products and reehecUa on old items no attention Mill be 
gnen to so called actual oi job Older costs 

Foi the uccnmnlation of the costs of test inns two toiiiia of cost sheets 
are piovuled The first is designed to deielop the costs of haid candies 
of caiainels of the laiious fliiois and grades of centeis and of bulk 
pad od dipped goods it is illustiatcd here as Fig 16 A second cost sheet 
IS intended foi ussoited packages 

Both cost sheets accumulate material labor and factotv bin den totals 
without allowing them to become mixed This is impoitaiit for the mal mg 
ot routine periodic cost entries Both pioiide foi the inclusion in the 
case ot sale goods of commercial ei.peiise of inteiest and discounts ind of 
standard piofl.t All unit costs are m terms of pounds rathei than of 
packages which -v aiy in content weight 

SUMMARY AND SUPPORTING RECORDS OF STAND 
ARDS — The foim of ^mnmaiT lecoid should be \aned to suit oondi 
tions existing in each plant oi mdustiy Fig Ifi is a ooucleusod 'petimcn 
of a foim used by a company in lecoiding the standaid cost of musical 
in tiument pails and assemblies Details of iiiiteiial, kind and quantity, 
and laboi opeiations and pieccwoik rates aie 'honn on Figs 1 2 and 9 
piepaied by the engmeeung staft The standaid mateiml pi ice $19 iiei 
owt , is as ipooided on foim A, Fig 17 The thud cost element standaid 
buiden cost is calculated at a standaid late as deteimmed on a stand 
ard expense distribution sheet similai to Fig 18 
In musical instiument pi eduction many assemblies aie staited in 
pioduction loiitine as law paits Aftei one oi nioie laboi opeialinns a 
second pait is added aftei 'wliicli the combined paits go thiough fuither 
pioce smg A thud fouith and fifth pait may be added with processing 
between each addition This combined assembling and pioecssmg makes 
a part and assembly cost recoid shown in Fig 20 
In gasoline engine pioduction piocesaing and assembly loutmes are 
somewhat diffcient In such plants most paits aie machined oi otheiwise 
proce-sed indnidiiallv and earned m stock as finished paits Where 
finislu^ pioduots aie so complex, it is impiactical to attempt eoiiiplete 
assembly from individual paits This difficulty is oveicomo by making 
up subassemblies Final pioduct assembly then consists of combining 
these subassemblies with such individual paits as do not leidily lend 
themselv es to subassembly A logical plan foi building standaid costs 
should therefore, parallel the piactice m the factoiy Figs 20 and 21 
illustrate standard parts cost, standaid a'-semblv cost and standaid 
specification cost lecoids foi an engine manufactuiing plant These 
recoids too, are simplj an assembling and combination of pieviously 
established basic data On form A Fig 20 the kind and quantity of 
material aie as specified on blueprints The standard mateiial piioe is 
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a? leeoided on form& ‘^imilai to Fig 17 Labor opeiations and piecework 
puces aie as specified on lecoids such as illustiated m Fig 9 Standard 
bill den rate is as deteirained on standard expen e schedules (Fig 18) 
Labor and burden data on loim B Fig 20 come fiom the same 
souiceg as in the ca c of foim A The list ot coiiiponenl paits is obtained 
from specification anahsis lecoids (Fig 7) Stindiid horns and stand 
aid matoiial ind labor costs of these puts aie posted fiom the summary 
poition of the stindiid paits cost (ioim A) 

Building of standard specification cost records is a similar routine 
Symbol numbers and quantities used of assemblies and paits groups 
■which make up a complete engine aie obtiined fiom standard speoifica 
tion index sheets (Fig 8) Standard hoius, and standard material and 
laboi costs aie posted fiom standaid part and standard assembly cost 
lecoids foims A and B on Fig 20 Laboi opeiations and piecework 
rates in issembly loutme are as illustrated on foim C Fig 9 
The above presentation makes it amply evulent that standaid costs 
are meicly one phase of a geneiai movement that has as its aim the 
standaidisation ot eveiy element of business management To estab 
lish standard costs an operating philosophy must be kept in i lew com 
prising the establishment of standards foi eveiv phase of plant opeia 
tion that IS, standaids foi each element ot maniifu tilling cost, of com 
rnoicial tost and even standards foi profit (see Section 2 on Piofit 
giaphs) In the development of such standaid costs the cost accountant 
•woiks in close collaboiation with the engmeei and the plant executives 
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SECTION 7 


OPERATION OF STANDARD COSTS 


Standards m Books of Account 


INCORPORATING STANDARD COSTS IN THE AC- 
COUNTS — Standaul costs aic generally mcorporatetl into the cost 
accounts, although some conccins piefei to u e them purely foi statis- 
tical compaiisons In geneial, incoiporatmg standaid costs into the 
regular double entiy records has the sime advantages tint come fiom 
having histoiioal cost accounts “tied in” with the financnl accounts 

VIZ 

1 Aeeiuaoy of cleiieal woil is inipioved when double entry balancing 
techniques are used 

2 Data dinwn from the accounts leceive more scnous attention from 
executives 

Those who view standaid costs as the tine costs natuially intioduce 
standard costs into the ledgeis and financial statements When the 
accounts aie propcily handled accuncy and reliability of financial state- 
ments aio enhanced 

BOOKKEEPING METHODS WITH STANDARD COSTS — 

Consideiablo vanation exists m bookkeeping methods foi handling 
standaid costs Piactically all these methoils can be classified as one of 
thiee principal tjpes accoidmg to the mannci in which the Woik m 
Piocc^s account is handled 

1 Partial Plan Entcimg debits to Woil m Process account at actual 
cost and ciedita to Work in Piocesa foi goods completed at standard 

2 Single Plan Entering both debits anil credits to Work in Piocpss 
account at standard cost 

3 Dual Plan Entering debits and eiedits to Wort in Pioccss account 
at both actual and standard cost 

TYPES OF VARIANCE CALCULATIONS —V uiances fiom 
standaid cost can bo oxpiessed in either absolute oi relative nunibois 
In the first instance, the vanance is computed by snbtiactmg actual 
cost fiom standaid cost If the actual exceeds the standaid cost the 
variance is a negative figure (i e unfavorable and repiesents a vniiance 
loss), if actual cost is less than standaid cost the vaiianee is a positive 
figuie (le favorable and represents a variance gam) This method of 
expressing vaiiauces is thus one which centers the attention of manage- 
ment upon dollar amounts of variation fiom standard costs 
323 
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L\ tho second method the cinanco la computed by dnidint, the 
standard cost fioUio into the ictual cost iiguie to obt un the actual cost 
as a pcicentioE of stindiid cost Since stundaid cost is nlwajs the 
base for corap iiison the standaid cost is consideied 100% When actuil 
cost has thu'. been conveilcd to peiccntages of stindnd tho actual cost 
peioentigc figuie can be subtiictcd iiom the 'tinchid cost peicentage 
ligiiie (fO0''c) The lesiilt which may be eithei positive oi negative 
depending upon vvhethci actinl cost is less oi nieatei thin staiidaij cost 
IS the coat variance cxpicsscd as a peicentage of standaid cost In con- 
tiast with the pietedino method, a relative variation fiom stand tid is 
thus piovided 

These two methods piescnt coinplpracntaij aspects of the cost figiiiu 
m such a mannei tlial both aic lequiied foi a complete undeistandmg 
of the cost vniiition tint lias taken pi ice Vaiiances which arc large in 
terms of dolhis are sometimes so small in terms of percentages that 
thev pass umioticod bv management if piesented in tho lattei foun 
alone on the othci hand a laige peicentage vaiiation maj tall atton 
tion to a substantial devntion fioin standard efficiency, yet the piesent 
actual loss in terms of dollais may be small 
ILLUSTRATION OF STANDARD COST BOOKKEEPING 
METHODS— The example on the succeeding pages illustiates the 


j\r VILBIVLS 
Kuul 


UinrcT I vnoR 
Opel itioii 4 
Numbti 


Totvl Homs 
OV EBIIEVD 


Department A 

(Opeiatioiis 1 & 2) 
Department B 

(Opeiatioiis 3 & 4) 


Total Material Cost 


Rate per 
Direct 
I aboi Hour 


Standaid Unit Cost 


Tig 1 Standaid Cost Caid — Pioduct Z 
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opeiation of the manufactuimg accounts bj following step by step, the 
flow of costs fiom the initial puichase of mateiials and seuiLes to the 
final summaiy ol rfbulU in the financial statements The company is 
assumed to be one which Ins two pioductne depaitments (Depaitment 
\ and Depaitment B) and one sen ice depaitnient, which is a power 
plant The product goes thiouRh four opeiations the fiist two of which 
aic earned out m Depaitment while opeiations 3 and 4 aic cained 
out m Department B Ihicc kinds of mateiial (designated as Ml M2, 
and M3) iie ii ed the hist two being issued at the beginning of opera 
tion 1 and the third at the time woik enters opeiation 3 
Entries and statements aie based upon the standaid cost caid (Fig 1) 
flexible budgets (Figs 2-1) and the statement of tiansaotions given 
below 


Statement of Transactions — ^The following tiansactious are assumed 
to hive occuiied dining the month 
1 Puiohases of mateiials 


Kind Units 


M-l 

M-2 

M-3 


1 OOO 
500 
5 000 


$ 85 


7 70 
2 20 


(Theio IS no initul imentorj ) 


Actual Cost 
$ 850 00 

3 850 00 
11 000 00 
$15 700 00 


Standaid Cost 
$ 1 000 00 
3 600 00 
10 000 00 
$14 500 00 


2 Mateiials put into piocess — standaid quantities 


Units 

600 (forlOOpioduotiimts) 
200 (tor 100 product units) 
1 080 (foi 90 product units) 


Standaid Cost 
$ 500 00 
1 400 on 
2 100 on 

$4 060 00 


kctual Co?! 
$ 42o00 

1 540 00 

2 176 00 
$4 341 00 


Excess mateinls issupil 


Kind 



Units 

20 

5 


3 Duect labor used 
St md 

Opera ai 1 Mtual Actual 
tioii Homs Hours Rate 

1 500 525 $ 50 

2 1 600 1 540 65 

3 240 230 80 

4 560 680 90 


Actual Cost 
$17 00 
38 50 
$j5 50 


Standard 

Chiii(,e 
$ 250 00 

900 00 
180 00 
632 00 


Pajroll 

$ 262 50 (foi 100 prod 
net units) 

1 001 00 (foi 100 prod 

184 00 (for 80 prod 
net nmts) 

604 00 (for 80 prod 
uct units) 
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4 Oveihead costs applied 


Standard 
Honrs 
Produced 
2 000 


5 Actual oceihead costs incuned 
POACCR Plvnt — 

Item 

Pow Li house 1 ibor 
Inicl 
W uter 
SupiiheB 
M uuteuance 
Hepreciatioii 
a axes 
iotul 


2<)5 00 
470 00 
135 00 
87 50 


Department A — 
Item 

IndiiPct lab 11 

Depicciution 
I ixea 

PoAier (25 000 1 
Total 


Actual Cost 
1. 400 00 
945 00 
oO 00 
lOO 00 
75 00 
^75 00 
1.2 01100 


Department B— 
Item 

PupcrA iBiou 
Indiiect laboi 
Maintenance 
Depieciation 

PmJer^(G5 000 1 v 

Total 


Actual Cost 
$ ‘’2) 00 
215 00 
100 UO 
1 000 00 
90 00 
1 050 00 
?2 870 00 


6 Woik completed during month 

Depuitment A 100 units ^omplcted iiud tiansfciicd to Depart 

Depaitment B 80 units completed and tiansfeiied to hiushed 
goods 


7 Sales 

60 units at $176 00 each 
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Accounting for Pai'tial Plan 

Charging Work m Process at Actual Cost 

CHARACTERISTICS OF PARTIAL PLAN— Theio aie three 
chstmctne festuies that chaiicteiizc this method of stanclaid cost 
keeping, nnmelj 

1 Debits to Woil in Piocess aie entered at actual enst credits to 
\\'ork in Process account are entered at standaid cost Thus raw 
materials in\en tones aie cainecl it actual cost and hnished goods 
mventoiies uie cniied it standaid cost Cost of goods sold is com 
]juted at standaid cost 

2 Variances flora standard cost are collected at the end of the ac 
counting period attci noil in piocess has been mventoiied 

3 ■\aiiances fioin standaid cost appeal as a total difference between 
standaid and actual cost 4.nal}sis ot these aaiiance figuies lequiies 
the aid of infoimation not aa ail able in the accounts 

The jouinal entiles for this method aie shown below followed bj ea 
planntions ol the eiitiies and faguics The lattei aie earned tliiough to 
the aaiunce calculations, the ledoPr accounts (Fig 6), and the financial 
statements 

JOURNAL ENTRIES FOR PARTIAL PLAN — 

1 Entiy loi puicliase of raw materials 

Raw Materials $15 700 00 

\oiicheis Pajable ns-rdnnA 

To rccoid actual cost of matciials puichascd Subaid 
larj stoi cs leilgei is kept in the usual maiiiici using 
actual costs 

2 Entiy for direct material put into pioce s 
Wotl in Process — Department A 
Woik in Process — Dcpaitmeiit B 

Raw Mateiials 

To cluiige depaitmeiital Woil in Piocess accounts 
with actual cost ot matciials put into pioccss 

3 Entry loi diiect labor cost meuired 
Worl 11 PioctbS — Depiitmint d. 

Worl 111 PiocLss — Department B 

PiMoll 

To ohaige dep iilmental Woil in Pioccss accounts 
avith actual cost ot direct labor used in pioductive 
departments 

4 Entiv for oveihead costs applied 
Woil in Process — Department 4 
Woik in Process — Department B 

0\ erhead C ost — Dcpai tment A 

Oaerhead Cost — Depaitiuciit B 
To ohaige departmental Woik in Process accounts 
w ith applied overhead costs 4bi>i e figures are cal 
culated by niultiplymK actual boms worked bv noi 
ma! os erhead late (This is a partial desiation from 
the use ot actual costs for charging Worl in Process 
accounts but conforms to the svidespread use of nor 
Pial oseihead rates foi costing ^oods manufactured ) 
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5 Entnes foi actual o'ieihpad costs 

a Recoidmfe &ei\ice depaitment costs — 

Pole or Cost 

Voiichcra P lyablc etc 

lo cliaite Power Costs account iiitli actual costs of 
opeiating this seivice department 

b Dihliibutmg seivice dcpiitment costs to 


Oierhead Cost— Department A 
Oveihcad Cost — Depaitment B 
Powei Cost 

To chaiRe departmental oierhead accounts iiitli 
budgeted cost of poiici used Fixed coats of powei 
plant are distributed to operating depaitmcnts ir 
latio of their capacities to demand sen ice (23% tc 
A 75% to B) , vaiiable costs aie chaigul at stand ml 
cost of $ 0076 pel 1 wh consumed 


^1 4:o7 oO 


SI 437 5(1 


pioductiie depart 


1 42S 00 


0 Recording producing department diied oieiheud co«t — 

Overhead Cost— Depaitment A $1 030 00 

Oieihead Cost — Depaitment B 1 S20 00 

Yoiicheis Payable etc 'jiSdSOOf) 

To cliaige departmental account with actual direct 
oveiheacl 


6 Entiles foi woik completed dnimg month 

a Transfemng semifinished mateual flora Deputraent A to De- 
paitmenl B— 

Work in Process — Department B $j 050 00 

Work in Piocess — Department A $5 050 00 

To tiansfer 100 product units fiom Depaitment A to 
Depaitment B at standard cost 

b Recording goods finished — 


Finishecl Goods 

Work in Process — Depaitment B 
To tiauhlei 80 complctul units trom Dcpiitmcnt I’ 
to finished goods iincntoiy at standaid cost 
7 Entiles for sales 

a Recording soiling puce — 


$0 072 00 

VJ 072 00 


Accounts Receivable $8 750 00 

Sales $8 750 00 

To lecoid sale of 60 units at $175 00 each 
b Recoiding cost price — 

Cost of Sales $5 870 00 

Finished Goods $5 070 00 

To transter standard cost of goods sold fiom Finished 
Goods to Coat of Sales 


8 Entry foi Inventory of Woik in Piocess 
Work in Piocess — Department B (Rew) 

Woik 111 Piocess — Department B (Old) 

To lecoid standaid coat of woik in process invcntoi 
(See explanation below ) 


$12r0 00 

$1260 00 
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9 Closing expense and icicnut atcoi 
Sales 

Oveihtiut Cost— Depuitiiieiit i. 

Cost of Sales 

Woil in Piocess— Ocputmont A 
Woik in PioLLss — l)ppn tnicnt B 
0\eihei(l Cost — Dcpatraeiit B 
PoiMi Cost 


1(12 00 
500 00 
12 50 
2 100 50 


Attn all vatiaaces bate been aaaljzed (see explanation, page 334) 
the taiiance balances icruumu„ m the accounts and othei e'pense and 
retenue items ait closeil to Piofit and Loss 
CALCULATION OF WORK IN PROCESS INVENTORY- 
At the end of the month the balances m Woik m Piocess accounts are 
composed ol two elements (1) standard cost of unfinished woik and 
(2) \ainnces fiom stand ud cost These lattei applj both to the unfin 
ishcd woik and to the woil which was completed and tiansfeneil to 
finished goods duimg the month for otk in Piocess account has been 
credited only foi the stand ud (ost of goods finished The fiist step in 
effecting a scpaiation of woik in process inventon fiom variances is an 
iniontoiy of goods in piocess Mateiial laboi, and oacihead contained 
in this mcentoiv aie paced it standaid cost It is necessary to take into 
consideintion the stage of completion leaclied bv multiplying the aggre 
gale standaid cost of the piodnct units on hand by a fiaetion lepreseat 
in„ the a\ eiage dtgiee o^ completion 
Anothei method which has bi cn suggested by Gillespie ( ‘kooounting 
Piocodiiic foi bland lid Costs) is to anange the standard cost card to 
show a oumnlatne cost fiom which can be lead the unit standaid cost 
incuiicJ at the completion of each opeiation m the manufacturing 
piocess Peaiianging the standaid coat raid (Pig 1) in this fashion it 
would appeal ns shown in Fig 6 The following figiues illiistiate the 
tall 111 itiott of the stimlaid cost of work m piocess at the end of the 


Iiivcntoiv of worl in piic'ss 

nernrtment \ 0 units 

iJepiijtmeiit B 20 units 

It IS found that those 20 units ha\e not jet enteied piocess 3, but are 
on hand m the siuie foim m which they weie tiansfened from Depart 
ment A Howeiei 120 units of mateiial M3 haie been issued in 
picpar'Bion foi staitmg piocess 3 This, accoidmg to the standaid cost 
card (Fig 1), is equnalent to the M 3 mateiial reqiuiements for 10 
product units The standaid cost of the work in piocess is, theiefore 


20 units X ^lOSO = ^1 010 00 Fig 5 line 2 ool (i) 

10 units X 24 00 = 240 00 Fig 6, line 3, col (b) 

jil 250 01) 

Bj an adjusting entij the standaid cost of woik in process on the 
closing date IS lecoidcd (entij 8) Since all work put through piocesses 
1 and 2 has been finished and tianslciied to Depaitment B no adjusting 
entry is needed foi Depaitment A 
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GROSS VARIANCES —The final ic^ult is that Woik m Piocess 
accounts ha^e been debited vitli actual cost and cieditod with the stand- 
aid cost of all manulacturing dunng the poiiod, the balances lemainmg 
in oik m Process accounts lepiesenl the dillcrenco between the actual 
and standaid costs of the woik done 

This difleience between standaid and actual costs is an slgcbiaic sum 
of \anances flowing fiom a numbei of causes and it is necessary to 
analyze the aggregate figuie lepiesenting the total oi gross variance 
accoiding to the factors responsible foi the \aiunce While this can be 
leadily accomplished infoimation fiom souices outside the accounting 
lecouls la needed The piocess of analysis and the souices fiom which 
essential data can be seemed aie outlined below 


Direct Material Cost Variances — In oidei to sepiiate mateiial price 
and maltrial usage vaiiances it is necessary to know 

1 Actual physical usage of each material 

2 Actual tost of material used 

3 Standaid physical usage ot each material 

4 Standaid unit cost of each material 


Since bv this method inw mateiials are chaiged to Woik in Piocess 
at actual cost the leqiusitions show actual usage ind actual cost of 
mateuals used In oidei to calculate the puce yauance, one additional 
figuie actual usage extended at standaid unit puce is needed Thus the 
foimula foi computing material price variances is 

Material puce aaiiaiice= Actual usage x (Standaid unit cost 
— Actiul uuit cost) 


The aaiianeos foi each type of muteiial aie 


Mateiinl M-1 
Miiteiial M-2 
Material M-3 


520 

205 

1080 


($1 00 - $ 85) = $ 78 00 gam 
( 700 - 770) = 143501088 
( 2 00 - 2 20) = 216 00 loss 


$281 50 loss 


Calculation of usage variance calls foi knowledge of total standard 
quantity of matenal" contained in the goods piodiiced this figure is 
seemed by multiplymo the physical units pioduced during the period by 
the standard unit usage quantities Caie must be used to include in the 
standaid material usage figure only such mateuals as should haye been 
used m bunging the unfinished piodiict units to the stage of completion 
that they hay^e reached on the closing date of the peiiod The formula 


Mateual usage yariance = Standaid unit puce X (Standaid quantity of 
mateiial m pioduct — Actual quantityr of mateual used) 

The yaiiances foi each type aie 
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Direct Labor Cost Variances — Tbt. leqimed data aie 

1 Actual homa of Hboi Ubcd 

2 4ttual idte p iid 

3 Standard hours contained in attained production 

4 Standaid late 

The first of these figuies is obtainable from a summary of clock caids 
payroll summary, etc , and tlie atliial cost of this time is a\ ailable in 
pajroll iLcouls The number of standard houis must be obtained by 
multiphmg the pioduction hguies foi the month by the standard unit 
labor usage With unfinished units still in pioiess the standaid quan- 
tity of labor in the pioduct at the stage of completion leachcd must be 
used The standard late is taken fiom the standard eost card 

The foimula foi labor rate variance is 

Labor late a ariance = Actual hours used X (Standard lioiuly i ite 
— Actual hourly rate) 

The laboi late -vaiiance figures aic 

Opentiun 1 525 X ($ 50 — $ 50) = $ 0 00 

Opeiation 2 1 540 X 60 - 65)= 77 00 loss 

Opetahond 230 X ( 75 — 80)= 11 50 loss 

Opeiation4 660 X ( 95 - 00)= 28 00i.nin 

$60 50 loss 

The foimula foi the labor usage oi efficiency variance is 

Laboi usage \aiianoe = Standard labor rate X (Standaid laboi hours 
— Actual laboi hours) 

The laboi efficiency aariance figmes aie 

npaationl $ 60 X ( 600 - 525) = S] 2 50 loss 

Opeiation 2 60 X (1 600 — 1 540) = 24 00 loss 

OpeiationS 75 X ( 240 - 230)= 7 50 gam 

Operation 4 05 X ( 500 — 560) = 0 00 

$20 00 loss 

OVERHEAD VARIANCES — Oieilitid oi manufactuinio expense 
-vainncps aie usually of thiee tjpea 

1 Expense \aiiance 

2 Efficiency \ai lance 

3 Utilization \aiiance 

The expense variance is the result of spending more or less than the 
budgeted allowances foi indiiect mateiials mdiieet label, etc at the 
attained actn ity lei el 

The efficiency variance also called controllable lariinec is the lesult 
of Using moie oi less than the standaid amount cf oierhc id sen ice It 
arises ivheneiei the actual diiect labor hours oi machine houis differ 
from the standaid allowed hours 

The utilization variance, fiequently lofeired to ns capacity x aiiance, 
or volume xaiinnce is the result of npeiatmg more oi less than the nor- 
mal numbei of houis m any given budget peiiod 
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Required Data— To compute overhead \aiiances it is necessaiy to 
obtim 


Actiul oieihend foi period 

Actuil iiunibei of diiect labor hours (or othei 

uot distiibutul on bisi*. of diicct biboi boms) 

Budgeted oveihead toi pciiod 

Nunibei of stand iid 1 iboi bouis m the piodiict 

Normal oieiliead i ite 


oierbead is 


Sources of Data —The somccs of thene data aie 

1 Actual oieihead is obtained bv summing debits m depaitmental 
mothcad accounts (depaitnientd expense distribution sheet) 

2 Actii il niirnbei ot diicct laboi houis is compiled fiom clock cards 

3 Budgeted oiorheul is obt lined fiom the flexible budgets (Figs 2-4) 
bt selecting figures coi responding to the actual number of direct labor 
hours woiled In the ca^e of Department A actual houis worked aic 
2 065 against 2 000 noimal The budget allowance foi 2 065 hours is 
obt lined bv inteipolilion m the flexible budget (Fu 3) Since the 
tuiiiblp cost iiei houi is $50 the budget foi 2 065 hoiiis is aimed at as 
follows 

Fisul 01 tnidln cuiiges $1 000 00 

\ iiiable chaigcs (200 j if 00) 1 032 50 

Total $2 032 50 


Simil iilj the biiilgot foi the 790 houis nctinlh 
B (Fig 4) IS as lollow 


(7U0 \ $ 975) 


wolked m Depaitmenc 

$2 020 00 
770 25 
$2 790 20 


4 The nurabei ot sfanrhul direct laboi houis in production is found 
b> iniilliphing the units pioduced bj the standard labor hour content 
pci unit Us shown bv the standaid cost caid 

5 Ihe noimal oieihead late is obtained fiom the standard cost oaid 


Formulas for Overhead Variances —These are as follows 

1 Oicrhead expense a ariance = (Budgeted oacihead cost at actual 

ictnitj leael) — (Actual oaerhead cost) 

2 Oaerhead efticienca aaiiance= (Normal oveihead rale X Standard 

diiect label houis m pioduct) — (Normal oveihead late X 
Actual direct labor hours in product) 

3 Overhead utilization variance = (Noimal overhead rate X Actual 

direct labor hums in pioduct) — (Budgeted oveihead cost 
at actual activity level) 

These formulas vield the following variance figuies 
Depaitment A 

Expense v uiianr e = $2 032 60 - $2 011 00 = $ 21 60 gam 

blficiencv vaiiaiiee = $1 00 (2 OOO — 2 066) = C5 00 loss 

Utilization V iriance = $2 OGo 00 — $2 032 60 = 32 50 gam 
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DtpTitment B 

Lxpense ■vnuince = 1.2 795 25 — $2 870 00 = $ 74 75 loss 
Ifhcienty \ tiiinre = 1.3 00 (800 — 700) = 30 00(,am 

Utilization \aiiduce = $2 370 00 - $2 705 2d = 425 25 lobs 
Not othei mothoch of comjjutmg ovciheiJ tanmces see Stction 2 

SERVICE DEPARTMENT VARIANCE— Ab a fiist step m ob- 
taining 1 \anancp foi seitite depai tinrnti. it is nectssaiy to make sen ite 
depaitment expense distiibutions The powei plant costs of opei itioa 
lie tjpicil and aie illusLiatcd below 
Power Cost Distribution — Depaitment A (Fig 3) lequncs when 
opeiating at noiinil tipaeity, 25,000 kwh of powei monthh, and Depai t- 
mi nt L (Fii, 4) rcquiies at noimal capacity 75 000 kwh monthly 
Hence, Depaitment k is icsponsible foi one fouith of powoi plant capio- 
ity and Depaitment B loi thicc-fouiths Fixed costs ot the power 
plant, which icpiosont standby costs ot pioxiding this capaeitj to 
suppli 100,000 kwh pel month die thcicfoie distributed to the two 

pioduoLn c depai tments in the aboie latios The fixed power cost 

distubution bisod on the flexible budget (I'lg 2) is 
To nopartment 4. % X $7d0 00 = $187 50 

In Dep irtment B % X 7d0 00 = 502 50 $750 00 


Variable costs of geneiating powei aie charged to piodiicing depai t- 
nients at a stmdard unit late determined bv dividing total budgeted 
xaiiable powei costs at noimal capacity ($1 500 — $7o0) by the numbei ot 
kilowatt houis generated when the powei plant is opeiating at noimal 
capaoitx (100 000) The calciil itions aie 

$750 00 - 100 000 = $ 0075 per kwh 

This senes to distribute the xaiiuble costs of geneiating pox ei to the 
producing dopaitments m the latio of actual power consumption as 
follows 


25 000 = $197 50 
75 000 = 562 50 


$750 00 


This double basis ot power cost distiibution is adyocated by Schlattei 
(4d\anced Cost Accounting) who contends fixed power costs should be 
ipjioitioned on the basis of consumption of cuiient at noimal capacity 
(le capacity ratios) while xanable power costs are to be distributed 
on the basis of actual consumption (consumption ratios) In this way, 
a f uici sen ice cost dislnbution lesiilts when actual operations are more 
or less than noimal capicitj 

Power Plant Variance —The power plant has spent $12 50 more than 
its budget allowance foi the month and hence theie is an expense 
xarianoe of this amount chargeable to the powei plant While only 
90% of the powei plant’s noimal capacity has been used, no utilization 
variance appears m the power plant accounts because all fixed costs 
pertammg to it have been distributed to producing depai tments Hence 
idleness in the power plant increases the utilization vaiiance of produc- 
ing departments, in this case Department B, since Depaitment A 
opeiated at normal capacity 
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PROFIT AND LOSS STATEMENT 

Momii of Junl 19 — 


Sales $8 750 00 

Cost of Sales (standard) (SUieduIe 1) 5 870 00 

GiObS Manufactming Margin $3 080 00 

Add Unfaiorable Vaiiances (Sclitdulc 1) 910 60 

Profit from Manulacturing !ii2 160 50 


STANDARD COST OP SALES (Schedule 1) 


Raw Materials Purchased |15 VOO 00 

Less Iinentoiy it end 11 303 50 

Mateiials Consumed (actual) 

Diitct Labor (actual) 

Minufactuiing Expense (actual) 

Curient M imifnctiiiing Charges (actual) 

Less Woil in Piocess Iinentoiy at end (standard) 


Cost of Pioduction 

Less Pinished Goods Inientoi} at end (standard) 


Cost of Sales — unadjusted 
Leas Unfaiorablc Vaiiances 
M itcii il Usage 


Labor Time 
Labor Pate 


Poiier Expense 
Orel head Expense 
Oicihead Pdiciencx 
Oxerhead Utilization 


$ 15 00 
2S1 SO $ 
$ 20 00 
fiO 10 


$ 1210 
13 25 
3100 
302 76 


336 50 
89 50 

403 10 


Cost of Sales (standard) 


$11 241 60 
1 250 00 


$ 9 991 50 
3 402 00 


$ 6 589 50 


919 50 
$ 5 670 00 


BALANCE SHEET June 30 19— 


Accounts Receivable 
Raw Matcnals (actual cost) 

Woil in Process Inientorx (standaid) 
Pinished Goods (standard) 

Total Assets 
Equities 

Vouchers Payable 
Payroll 

Net Profit from ManufactuiiUj, 

Total Equities 


$ 8 750 00 
11 303 60 
1 250 00 
3 402 00 
$24 705 50 


$20 593 60 

1 951 60 

2 160 50 
$24 705 50 


PARTIAL PLAN IN PRACTICE — An application of the method 
of charging Work m Process at actual cost by a manufactuier of wax 
crayons and chalk has been described by ChubbucL and Niokeison 
(N 1.CA Bulletin xol 21) 
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Material Costs —Mitenal puidnses aic charged thiough suitable 
geneial ledgei ucoounts a soijuiatc account being kept foi each majoi 
division of law matoiicls Ihc monthly inateriil consumption is calcu- 
lated at the end of each month bj t living i physical inventory of mate- 
mils on hand Raw rnateiials k counts iic ciedited and Mateiials m 
Pi mess debited foi the aitual quantities of each class of raw materiils 
used during the month pi iced on a fiist-in fiist out basis The debit side 
of Mateiials in Process is thus made up of the opening balance plus 
the actual cost of mateiials consumed in pioduction 
Against these debits m Woik m Piocess ciedits aie made at end of 
month 

1 For standard values of mateiials m pioducts finished during month 

2 Foi standaid values of materials still in piocess 

The balance m the iccount is the material variance for the month 
which may be analyzed accoiding to material classifications or by de- 
paitments (Fig 7), and from which price and usage variances may also 
be computed 
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OREEmoN OF STANDARD COSTS 
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111 Fii; 7 tlia flist column icpiesenta the actual mattiiuK in process at 
the bchinmn;, ot the month pucccl at stnudaid cost Ihe second column 
lb tor the actual cost ot materi ils put into piocebs dming the month 
The third column is the total of the hist two columns The fonith column 
ippie&ents mateiials in pioducts hnishcd diinng the pciiod piiced at stand 
aid cost The lifth column is the difteience betneen columns three and 
four and as the icsidual it icpiesents the anlue ot the eiidini, iiuentori 
together ivith all mateiials piue aid quantity laiianees between aetuil 
aid staid ad foi the mouth Column si\ lepiescnta the actual qiiaiititj of 
noil 111 process at the end ot the month established by iihvsical count ami 
priced at standard cost Column scien is the dillciouce between columns 
flic and si\ 

Labor Costs — The mauufactmei m question has made caicful time 
studies foi etoiy duett laboi opeiation, the lesults being etpiessed m 
the foim of standmds as time allowances m minutes pci gioss Pioduc- 
tion IS caielully plained and supoiviscd, as a result, most labor effi- 
cieiifv \auances ocetii on new pioducts not yet piopeily atandaidi7Pd 
Duly production reports show the quantities pioduced of each item 
the standaid allowance and extension foi each They also show waiting 
time togethei with a statement of the leasons theiefoi 
I iiboi vaiiances aiismg fiom difteiences m laboi lates paid are com- 
paied with the standaid laboi late Vauanoes which aie due to othei 
causes aie also deteimmed, such as loss fiom breakage of oiayons m 
tiansit between dopaitments 

Manufacturing Burden — ^Refeience to Fig 8 shows the basis foi ihe 
distiibution of budgeted amounts lot manufactuung expenses to pioduc- 
ing and sen ice depaitinents and the rodistri-bution of seivice depait- 
ments to the manufactuung depaitinents wliith they scue 
Manufacturing burden rates nie expiessed as a peioenlage of the 
budget foi each depaitment to its dnect laboi The accounting foi 
manufactuung buulon is as follows 

The total of all in imifaetiirnife expenses for the month is oiodited to a 
bill den charing account mil debited to an account called Manufaetuiing 
Expenses Iiioiuied both earned under the aierucd items section in the 
gciiti il ledger An amount repieseiiting oiietweltth of the aiiminl manu 
factiiiiiig expenses is then ci edited to this account Mauufaotming Ex 
penses Iiicuried and debited to Woil m Piocess aeeoniit 

The eiedit to the Wnik in Piocess account for huidcn inehuled in fill 
islied pioduct is the sum of the pioducts of the departmental standaid 
diiect laboi included therein multiplied by the respective burden rates 
The buiden lates aie based on capacity to sell, i e , on expected aotu- 
itt, lathei than on capacity to pioduce The lattei is piobably mote 
common (see Section 20 Oteihead and Noimal Capacitj) 


Accounting for Single Plan 
Charging Work in Process at Standard Cost 

CHARACTERISTICS OF SINGLE PLAN— The distinguishing 
featuie of the single plan is that both debits and ciedits to Woik m 
Piocess aie entered at standaid cost Undei this method, some cany 
law mntenals maentoiy at stindaid co t, while otheis keep it at actual 
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cost Thtie aie also oifeamzations winch cany some items usually 
supplies to be chained to oieihead accounts at actual cost and the 
remamdei of the matenils at standaid cost In a study made by the 
He^eaich and beiMcc Deputment of the National Association ol Cost 
Accountants (N A C A Bulletin \ol IS), the following in\entoi> piac 
tices weie found foi 197 companies 

Number 

Puichaecd matciials charged at invoice price 177 

Puicliused materials charged at standaid cost 17 

Pui chased materials thufeed at both actual and 

standaid cost 3 

197 


Thus a distinct piefeience exists for ciiiymg puichased matenal inven 
tones m the Icdtci at actual cost Of the 17 companies chaiging pui 
chases at standaid cost, 9 lepoited u c of standard cost as a basis for 
invenLuiy valuation on the balance sheet 

Wheie the btoics account is debited at stmdaid, the piice vaiianoe is 
sepaiated fioni actual cost when mateiials aie chaiged to btoics and the 
usage \anante appeals when matcnals aie put into piocess Under the 
alteinative plan, both puce and usage vaiiances appeal when mateiials 
aie put into pioccss 

An objection to 1 cepmg law mateiials inventoiies at standaid co=t is 
that price variances may not appeal m the same peiiod m which the 
mateiials aie acfiinllj put into pioduction If the plant follows the 
practice of chaiging vaiiances to Pioht and Loss m the penod in which 
the vauances aiise them miv he inaikod fluctuations in net piofit that 
have no connection with pioduction and sales This effect upon the 
proht and loss statement can, howevei be avoided bj setting up puce 
vaiianccs as deferred items to be wiitten off as mateiials aie put into 
process or as goods aie sold The journal entiies and ledgei accounts 
m I'lg 9 show the different methods foi handling the Stoies account 
The hist two pioduce of course diffcicnt icsults The thud is a com 
promise between the othei two Undci the I hud method a price van 
ance suspense acioiint is creited at the tune the invoice is recorded 
When stoics are issued the suspense iccount is adjusted Any balance m 
the suspen e account is tieated like a valuation item being added to oi 
deducted fiom the standaid stoics value Thus the same puce variance 
IS obtained as undei the fiist method On the balance sheet, the com 
pioniise method works out as follows 

Stoies (staiidaiil) $2 000 00 

Mdteiidl Puce Suspense 1 000 uO $3 000 00 

The net effect la the same as when the piice variance is lecoided at the 

Fig 10 IS an illiisti ation of the actual pioceduie involved m obtaining 
matenal piice variances at the time of pinchase Foims A and B on Fig 
10 illustrate the recording of v lines at actual cost standaid cost, and the 
variation between the two The vendoi’s invoices at time of audit for 
the correctness of billmg detail aie stamped with an analysis block such 
as that illustrated bv form A Aftei audit and vouchering the vendor’s 
invoices aie recoided by the co'-t dcpaitmcnt on a form such as “B” 


Pei ventage 
80 9 
86 

1C 
100 0 
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material variations (Fig 10) Monthly totals of actual charges aie con- 
trolled by the total chaiges to the laiv mateuil inaentoiy accounts in 
the vouchei register 


JOURNAL ENTRIES FOR SINGLE PLAN —Bookkeeping en- 
tries illustrating the application ot the single plan to the same data used 
in the partial pUn sdieme aie given below The ledgei accounts are 
shown in Fig 11 


1 Entry foi law matenah purchased 
Rav Mateiials 
Raw Matenul Piitc Suspense 
Vuiiihcrs Paiahle etc 

To thiuge Raw Matciuls account vith standaid 
cost of mateiials pui chased 


M4 500 00 
1 200 00 

$15 700 00 


2 a Entiv foi raw mateiials put in pioccst. — 
Worl in Process — Department V 
"Woik m Process — Depiutmcnt B 
Raw Material Us ige V unnte 
Raw Muteriols 

To charge dcpaitmcntal Woik in Piocess accounts 
with fetandaid cost ot standard quantity of mate 
rials used 

b Entiy for matenol price viiiance — 

Raw Mateiial Price Variance 
P iw Mateiial Price Suspense 
To recoid piicc \aiiuncc on materials consumed 

No of Units Standard ‘tctual 

M-1 620* $ 520 00 $ 442 00 

M-2 205* ) 435 00 1 678 60 

JI-3 1 080 2 100 00 2 378 00 

$4 308 50 


Price 11111(1100 


2 100 00 
$4 116 00 

28150 

<'4 306 50 $4 390 50 

* Includes csccss materials issued 

3 Entry foi diiect laboi cost mcuiitd 
Woik in Process — Department \ 

Woil iniroeess — Depaitmcut B 
Laboi Rate Variance 
Labor Usage Vaiiance 
Pai I oil 

To charge departmental nork ii 


4 Entiy foi oieihead costs applied 
Work in Piocess — Depaitment A $ 2 000 00 

Work m Process — Depaitment B 2 400 00 

Overhead Cost — Department A 
Overhead Cost — Depaitment B 
To charge departmental work in piocess accounts 
■with standard overhead cost determined by muiti 
plying actual production by normal overhead late 


$ 2 000 00 
2,400 00 
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5 Entiieb foi actual overhead costb 

a Reooidin,j sertice department cobts— 

Pow ei Cost ? 1 437 W 

“Vouchers Pajable etc $ 1 437 50 

To chart^e lioWLi plaut account vith actual costa 

b Distributing seivice depmlment costa to pioductup depart 
inents— 

Oieihcad Cost — Department A $ 375 00 

Overhead Coat—Depaitmont B 1 050 00 

Power Co t $ 1 425 00 

To charge proriucviae depnrtmenta and cicdit powti 
plant with standard oust of actual qiiintitv ot 
powei used 

c Reooiding productive department direct overhead costs 
Overhead Cost — Dtpaitmcnt $ 1 030 00 

Oveihcad Cost — Depuitnient B 1 820 00 

Vouchers Payable etc $ 3 458 00 

To charge departmental overhead accounts will 
ictual oveihead costs 


6 Entries for vvoik completed driiing month 

Work in Process — Depntmeiit B $ 5 060 00 

Work in ProcosB — Department A 
To record ti insfcr at stand ltd cost ot 100 com 
pleted units from Department A to Depirtmcnt B 
Finished Goods 9 072 00 

Woik m Process — Dcpaitment B 
To record transfer at stand ird cost ot 80 completed 
units fiom Department B to 1 unshed Goods 

7 Entries foi sales 

Accounts Receivable $ 8 750 00 

Sales 

To record sale of 60 units at $175 00 each 
Cost of Sales 5 070 OO 

Finished Goods 

To transfer standaid cost of goods sold from 1 in 
ished Goods to Coat of Sales 


$ 5 050 00 


9 072 00 


$ 8 750 00 
5 670 00 


8 Entry to close expense and revenue accounts to Piofit and Loss 


Raw Material Puce Variance 
Raw Material Usage Variance 
Labor Rate Variance 
Labor Usage Variance 
Power Cost 

Overhead Cost — Department A 
Overhead Cost — Department B 
Cost of Bales 
Profit and Loss 

To close expense and revenue accounts 


$ 281 60 
55 00 
60 50 
29 00 
12 50 
11 00 
470 00 
5 670 00 
2 160 60 
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E\planaUon3 whoio nppcs^iai} m support of the ibo\c cullies aie pre 
senlcd below The irsulliuf, Iccitci artounls are shovrn m Fig 11 'lutl 
tui be tiaced thiough to the huantial statements Note that the lesults 
me the simc as foi the single plan, but that the foim of the tost of 
sdes schedule is ditteient 

RAW MATERIAL COSTS — If raw materials imontoij. is to be 
kept at standaul cost Raw Mateiials account is debited with the stand- 
aid cost of matenals as the\ ue leieued, Accounts Pa-vablc is ciedited 
with the actud cost, the diffeience is enteied in a Mitcinl Puce Vaii- 
mte atcuuut as a debit when adual cost exceeds standaul cost and us a 
ticdit when letinl (ost is Icsb than stand iid cost 

If law matenals nnentones aie to be kept at actual cost entiies au 
m uJc in the same way that is customaiy wilicie standaids no not m use 

Stores Ledger under Standard Costs — ^Balance of stoics ledgoi oaids 
genci illy show quantity figuios only, toi it lequiiPb miieli less clciieal 
oftoit to multiply the quantity of mateiul on hand b\ the stindard unit 
tost when the value of the mveutoiy is wanted than it docs to keep a 
lunning balance m v due teims Thus u e of standard costs can effect 
considerable rcduelion m tlie cost of bookkeeping a Inige amount of 
computation is nocessaiy when inventories aie kept at actual cost and 
matenals aie ehaigcd out bj the fiist in fiist out, aveiage cost oi last in 
hist-out method bmee under standaid costs matenals aic accounted foi 
it a puce wliidi does not change so long as the same standards aie in 
foice ppiiodie multiplication of total quantities by standard prices 
( m be substituted foi the many lontine calculations and value entries 
iiLCCssaiy undei actual costs A copj of the receiving report solves as 
a souico of data for entiios m the subsidiau'' stoies ledgei, since this 
repoil IS piepaied as soon as the mateiuls aiiive and the availability 
of matenals is thus piomptly leflected in the stoiPs rocouls I itei when 
invoices ainve, the> aie extended at standaid cost and entnes in the 
Raw Matenals contiollmg account. Accounts Pavable, ind Piico Varia 
tion account aic made 

Material Usage Variance — Since the Woil m Process iccount is 
0 lined entiiely at standaid lostundci this method it should be ch iiged 
with the standaul cost of the standard quantity of m itenals allovvid foi 
eieh pioduction oidei Any diffoience between llip standud quinlitv 
and the quantity actually issued is piiced at standaul cost and enteied 
in a Matenal Usage Vaiiance account The Raw Miteiuls account 
leceives a conespundmg cicdit entry at the standaid pace 

Thoie are two wavs oi obtaining data needed ns a basis for entnes 
just desenbed These me 

1 To enter standaid quantities and standard costs on requisitions and 
to post them eithei in cletail oi in summaij to the ledger accounts II 
IS common practice to lequiic that a sopaiate requisition be piepaied 
and approved for materials m excess of the standaid quantity This is a 
very useful device in the contiol of matenal costs because it calls atten- 
tion to the quantity vaiianee at the time it anses Tlioie is also time 
to Older materials letuined to stores if investigation shows then use 
IS av oidable 

2 To summarize pioduction accomplished during the peiiod and to 
price thi3 at standard cost lates When this method is in use quantity 
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variances aie not available until the work has been done and it is then 
too late to sale unnecessaiy matoiials 

LABOR COSTS AND VARIANCES —The debit to Woik in 
PioLL-iS IS foi the stand lid quantity ot diiect labor piiced at the stmd- 
ud late However the Acciucd Pajioll account must be cicdited for 
the actual cost of the actual time vvoikcd since it lepresents a hibility 
to ernplo} ees loi this amount ihe rate and usage variations aie sepa- 
nited and lecoided in vaiiance accounts at same time the ohaige to 
Woik m Pioccss IS made Diti needed to prepaie these entries and 
souices of mtoiimtion aic the sime is under the paitial jilan 

MANUFACTURING EXPENSE — After the depaitmental over- 
head lecuunts have been ohaiged foi actual overhead iniuned they 
have the following debit balances which lepiesent ovei-all vainncea 
fiom stmdiid 

Poll cl Cost $ 12 'id 

0\ Cl head Cost — Uepaitinent \ 1100 

Oveiheiid Cost — Uepaitniciit b 470 00 

These aggiegate vaiiances aie mdvred according to causes and yield 
the same lesults as unclei the pxitul pi iii If desiied lliese variances 
may be analyzed in the ledgei bv tiaiisferiino them to scpaiate accounts 


STA-TEAirNT OF PROFIT AND TOSS 
Moniii Ended Ju^L 30 19 

S lies 

Cost of Sales (actual) (Schedule 1) 

Profit fiom Mamifactuimg 


COST 01 SALES 


(Sc Uedulc 1) 


Standard Raw Mutciial Cost 
Staiulaid Diiect Laboi Cost 
Stindaid Oveihead Cost 
Stnidaid Cuiient Maiiiitactuiint, Chai„cs 
Less Woik 111 Piocos Invcntoi} at end (standaid) 
Staiidaid Cost of Pi eduction 
Less I'lnished Goods Imentoiy at cud (atandaidj 
Standard Cost of Sales 


Add Unfavoiable Vai 
Matenal Usage 
Mateiidl Pi ice 
Laboi Time 
Laboi Rate 


Power Exiicnve 
Oveihead I xpensc 
Overhead Eihciei cj 
Oveihead Utilization 
Cost of Sales (aitual) 


'’'231 50 'p3'’G no 

'll 29 00 

bO 50 89 50 

4, 12 50 
53 25 
35 00 

302 75 493 50 


919 50 
$ 0 589 50 
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BAL VNCE SHEET Ju^E 30, 19 

Assets 

Accounts Receivable 

Kn\ Mateiials Incciitoiv (standud) $10 38 j 00 

Raw Mateiial Piice Suspense 91° 50 

Work in Pioccss Inventory (stancUid) 

I'lnishcd Goods luventoiy (sluidard) 

Total Assets 


Equities 

Vouchers Payable 
P lyioll 

Net Pioht horn Mamitactuimg 
Total Equities 


$ 8 750 00 


11 303 50 
1 250 00 
3 402 00 
$24 705 50 

$20 503 60 

1 951 50 

2 160 50 
824 705 50 


CLOSING OUT VARIANCES —The ultiraiLc disposal of cost 
vanances arising under the paitial oi single plan is a mattei concerning 
which tlieie exist difleicnt lines ol opinion In geneial, the method 
advocated is deteimined by the accountant’s attitude toward standard 
costs The methods in use and leasons advanced in support of each are 
summaiized below 

1 Close out to Profit and Loss oi to Cost of Sales 

2 Distiibutc to invcntoiies and Cost ot Salts 

Closing Variances to Profit and Loss — Those who favoi this method 
piescnt the following aiguments 

1 The standaid cost lepiescnts the piopci oi lustifiable cost of manu 
facture This view has been well e\pi eased by Henry W Maynard 
(N VGA Acai Book 1028) 

Maiiutacturiiib contiol is eiihunced uul elfieieuci c<onni'nies, and profits 
pioiiioted by the establiblimeiiL ot precise staudaids toi such of the cost 
elements and tactois as may be st iiidai di/cd in the given plant These 
me clclinitely adopted as the propel suitable ind normal costs ot mauu 
laetuie they are the costs of the pioduet the conespouding values are 
c lined into the invuitoiy accounts of woik in piocess and finished stock 
and appear on the company s bal ince sheet as the pioper value of current 
assets and they foim the basis of the cost ot sales figures given on the 
opeiuting statement when the goods uic sold ihe vanances from standard 
lepieseiit unsuitable and improper ehaigcs not a pait of normal 
mauufaotuie they aie a definite loss thioUoh operations and as such 

arc not to be temporarily capitalized m the vvorl in piocess inventory 
and the company s balance sheet but aie usually written off to piofit 
and loss as of the mouth m which they occiii 

Maynaid however excepts a large utilization variance, which he 
charges to Cost of Goods bold as sales of nieichandise are made 

2 Standaid costs piovide inventory valuations that me conscivative 
foi they do not include in mventoiv figuies the cost of wastes losses, 
inefficiencies, and excessive overhead fiom low volume of pioduction If 
the standaids aie normal costs the effect of cyclical price swings is 
likewise icmoved to a consideiible extent and the inventoiy is valued 
at a lowei figure in times of inflationaiy prosperity and at a higher 
figure in times of extieme depression than undei actual cost methods 
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3 Standard costa mal e statements avulible at an earhei date because 
inventory valuations aie easiei to obtain at slandaid cost than at actual 

I Gloss piofit martin as a measuie of merchandising activities is 
inoie readily compaiable fiom month to month when variations in 
manufat turing cost aie excluded from it by enteimg onlj etandaid costs 
in the Cost of Goods Sold account 

5 Executives aie more ccitam to notice variances and to take action 
to prevent then leouuence when these vaiiances aic set out in the profit 
ind loss statement as losses oi gains On the other hand the need for 
managerial action is obscuied when \ nuances are combined with cost 
of goods manufactuicd oi set up as lescrves 

A vaiiation of the method of closing vainnces to Piofit and Loss is 
to close them to Cost of Sales If it is done foi all vaiiances it h is the 
effect of converting the standard cost of siles into an actunl cost of 
sales Although the method is attiactive beiaiiso of its simplicity on 
Iheoietical giounds it cannot easily be defended Thus accoiding to 
Schlattei if the variances lepiesent cost of goods thej lelate to inven- 
tories as well as to the goods sold If they lepie ent leal losses oi gams 
they cannot be cost of goods whethei sold oi unsold 

Distribution of Variances — By distnbutmg vaiiances ovei mvon- 
tones and cost of goods sold both these items aie shown at actual tost 
in the financial statemrnts While v mantes aie kept m separate ledger 
iCLOunts these accounts aie legiided as valuation accounts to be closed 
into mventoiy and cost of goods sold accounts when the financial state- 
ments aic picpared In suppoit of this pioccduie, the followmo reasons 
aie given 

1 Only actual costs should be admitted to the financial statements 
Sandei’s (Cost Accounting foi Contiol) stiles that auditois geneially 
t d e the view that gioss piofit should be stated at actual cost, which of 
couise necessitates closing into cost of goods sold vaiiances applicable 
to goods that have boon sold The b isis foi this opinion seems to be an 
unwillingness to lecognize stand iid costs as real costs foi standard 
costs aic viewed mcicly as convenient aids to fiicloty management and 
not IS costa suitable for use in the income stitcmcnt On the other 
hand aduil costs aie legaided as facts and as such it is felt tint they 
should be used in the financial statements regaidlcss of then effect It 
minht also be aigued that the public at luge is unf imihar with standard 
costs and is unable to imdeistand statements containing (hem However 
published statements have long repoitcd inventones and cost of sales 
figuies in which overhead is included at a standard rate 

2 V 11 lances fiom standard costs are not looses but co>!ts and lienee 
should be reflected m inventory valuations Fiutheimoie charging off 
vaiiances m the peiiod m which they arise distorts the net profit 
figuies 

3 &tandauls must be accurate and leliable if they aie to seive as the 
ba=is for inventory values in the balance sheet During the develop- 
mental stage and befoie then accuiacy has been tested it is doubtless 
best to use actual costs loi financial statement purposes 

Variance Reserves — ^Undei this method variance gams aie considered 
as receives to be earned until offset by vaiiance losses Thus Fletcher 
(N A C A Year Book 1928) says 
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Any considerable variance gains especiallj from extra activity, are best 
tucked away in a reseive account against a time of need 

If the same line of leasomng is applied to vanance losses they 
might also be bi ought into the balance sheet as deferred charges 
although the prepondeiant weight ol opinion is against caiiymg such 
balances beyond end of yeai However seasonal fluctuations follow a 
regulai and recurient cycle within a year, and hence the plan ot dofei- 
nng utilization vanance balances dining a seasonal cycle is entirely 
woikable and is quite widely used Utilization balances lesultmg fiom 
seasonality m the use of plant should over a complete seasonal cycle 
cancel out and any amount remaining at the end of a yeai should then 
be wiitten off 


Inventory Valuation and Variances— If the common piactioe of valu- 
ing im entories at the lower of cost or market is followed the effect of 
vanance disposal upon these balance sheet figures is not an important 
question The independent audiloi tests inventories valued at standard 
costs by comparing them with maikct value just as he would an inven- 
tory figure stated at actual coat Sanders (Cost Accounting foi Conti ol) 
says that if the result shows “ veiy little diffeicnce from the values 
on a cost oi maiket basis the auditois will accept it without ques- 
tion ” If the mventoiy is found to be materially above the market the 
auditor will ask that it be wiitten clown whether it be at standaid oi at 
actual Hence Sanders concludes that 


no new problem of inventory valuation arises when standard costs 
are used the same rules for testing checking and valuing the inventory 
will applv and the same piocedure will be followed 


Even those who object to a standard cost basis of valuing laboi and 
materials in inventorv generallv apply a standard overhead rate if the 
business is subject to maiked fluctuations in output Piom a historical 
point of view, objections to the use of standard costs for inventorv 
valuation seem to have been discarded one by one Thus the early 
wiiteis on accounting objected to any inclusion of oyerhead in costs on 
ground that advance estimates created arbitrary and fictitious mv entory 
debits Today practically all cost systems purpoiting to give actual costs 
make use of a predeteirained bin den late In fact so common is the 
piactioe that most people now think ot actual cost as meaning actual 
matenal actual laboi and normal overhead Valuation of dueot mate- 
rials and direct labor at standaid cost is thus but a step further m the 
same direction in which accounting has been moving for a generation 
rather than a sudden bicak fiom an actual to a standard cost basis of 
calculating figuies to seive as a basis for financial statements 
Summary of Treatment of Variances — ^Treatment of vaiianoes from 
standards may be summaiized as follows 


It IS essential that variances be reported separately from standard 
costs when the puipose is that of measuring efficiency of peiform 
ance and mamtaiiung control over operations 
When vaiianccs have served these objects they may be 
a Written oft to Profit and Loss or to Cost of Sales 
b Prorated to inventories and cost of goods sold 
c Set up as reserves 
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The choice seems best left to the accovmt-\nt’s judRinent, foi there la 
neithei weight of opinion noi compelling leaaon in fjioi of any one 
of the thiee 


Accounting for Dual Plan 
Charging Work in Process at Actual and Standard Costs 


RECORDING ACTUAL AND STANDARD COSTS IN COST 
ACCOUNTS — Uudei this method, cnliies in imentoij accounts aie 
made at both standaid and actual costs and the two aie earned in 
paiallel columns in the ledgei iccoiints Onh actual cost figures aic 
oaiiicd into Cost of Sales and to financul statements Vaiianots aie 
piimaiily computed m peictntage i ithei than in ibsolute teims Both 
basic and current standards aie used in some applications of this 
method, but m othei applications only ciiiicnt standaids aie used (See 
Section 6 on basic and cuiient standards) 

The cost caid (Fig 12) showing assumed basic standard costs is used 
m the illustiation below It w also assumed that other standard costs 
preciously given foi the paitial and single pi ins repie ent the ciuicnt 
standaids for the picsent month Detailed explanations foi entiies are 
given immediatolj following the jouinal cntiies 
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tins anil metal cing in nnothei account The other mateiiala listed haaiiig 
no lelationship one to the other should be set up as individual accounts 
Items in pioccss are mide up of several difteieut ran materials and 
theretuie it is important in gioupint, these items into noil m piocest 
inveiitorj accounts that onlj items using lan mateiials included m thi 
same lan material ifcoinits be grouped Poi each work in process inven 
torj account ne hue an identic il hniahed goods inveiitoiy iceount to 
nliitli tianstei is made upon completion 

This giQuping may inlioducc an element of inaccmacy into the com 
posite variance latios it they aic ivenges of a diveise assortment of 
price vanances In the accompmying illustiation two Raw Materials 
accounts aie used Since puces of Materials M-2 and M-3 fluctuate 
togethci they arc combined and M 1 is given a sepniate account The 
respective ovei all latios can thus be applied to the basic standard cost 
of mateiials issued to bive the actual cost of materials If all thiee 
mateuals are combined in a single account the ovei-all ratio does not 
jicld the collect actud cost foi anv of the mateiials (Fig 13) Note 
that material eiedits computed with the composite ratio (109028) difiu 
fiom the collect figures computed bv using individual uitios foi each 
mitenal femec the latter two mitonals have both iisen 10% in puce 
they may be combined without eiior 


i 48S00 

1 435 00 

2 160 00 


Pig 13 Different Alethods for Computing 4ctual from B isic fetandard 

WORK IN PROCESS — 11 oik in piooess accounts are kept at both 
actual and basic «tandaid costs The pioceduie foi putting this method 
into effect is piesented below 

Material — The tiansfer of law mateiials from stores to pioduotion is 
lecoided by debiting 11 oik in Process and crediting Raw Materials at 
both actual and standaid costs (entiy 2) The transfei is made in two 
mstalments 

1 The actual cost column is debited with the actual cost of materials 
requisitioned This is computed by multiplying the basic standard cost 
of materials by the over-all ratio from the propel raw mateiial account 
The effect of this piocedure is to charge Work In Process with the 
average actual cost of materials, but the method lequnes less clencal 
effort than does the use ot av eiage costs in cost systems not using stand- 
aid costs 

2 The summary of consumption foi the period is piiced at standard 
unit diiect mateiiil cost and the resulting figuie is used as the basis for 
a second entry charging the standard cost column of Work m Process 
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Labor — The entries (3n and 3b) foi diaiyng diiocl laboi cost to 
woik in piocc^s aoeounts me similar to those gufii for diieet mateiials 
Actual cost IS iLCorded by charging the actual column of Work in 
Pioce's with the actual cost of liboi used as shown bj the payroll 
lecoids The amount of the stindaid cost debit is the standard cost of 
the standaid laboi content of the pioduct made duiing the peiiod This 
can be obtained by lecoidiiig on liboi time cards both the actual and 
standaul times and lates foi the woik done oi the pciiodical locoid of 
quantities pioduced can be pneed at standard unit laboi cost 

Overhead — The actual cost columns of Woik in Piocess accounts aie 
debited with tlio applied overhead cost (cntiy 4) that is with actual 
hoiiis woiked multiplied by the noinial orcihcad late This is m con- 
foimity with the genoial piactice of mcludmg onlj noimal oieihoad m 
the so-cilled actual cost of goods manufictuud The standard cost 
columns of depaitmental woik in pioccss accounts aic also chniged with 
standuid houis m woik pioduced extended at the noimal oicihead late 

Work in Process Classification — The clissification adopted for Work 
m Piocess accounts is impoitant undci this method of keeping the 
accounts foi, as with law malemls accounts it is essential that the 
signiflcanoe of figuios be not dostioycd by mappiopiiate arciaoing 
Where each woik m piocess account leprcsents only a single pioduct 
and manufaotuiing operations aie few no seiious difficultv aiises but 
when a gieat miny diffeient aiticles aie being made and the piocesses 
through which they pass are numeious and vaiied some giouprag of 
piodiicts and operation costs undei a single Woik in Pioccss account 
becomes necessary to avoid excessive clciical expense Undei these 
circumstanocs, the application of the vauance latio tiom the debit side 
of the account to compute other variance latios and actual cost of goods 
finished may, if the overall aveiage is not homogeneous yield lesults 
having no useful intei pi elation In addition when pioducts are so 
grouped undei one Woik in Piocess account it is impossible to obtiin 
the actual cost v nuance applicable to any single product m the group 
One steel mill, however, using the dual method icports lint it has 
40 pioduct classes This giouping lepicsents a oompiomise between 
complete aocuiacy and lersonable clciieal costs The problem is no 
Bimplei with othci tjpes of stnndnid cost pi ins m fact the littei often 
make no attempt to assign v nuances to a paiticiilai pioduct because of 
cleiical romplicitions In reality this is a strong fentuie of the dual plan 

Poi the maintenance of adequate cost conliol anv significant change 
in cost must notiieably influence the cost ratios which aie relied upor 
as guides to the effectiveness of cuiient poifoimance it must be possible 
to tiace such variances down to then underlying causes with as much 
facility IS possible The degree of sensitivity toward cost changes that 
variance ratios possess depends pimcipally upon the classification of 
products and processes undei woik in process accounts Bv altonng this 
classification, it becomes possible to emphasize or to minimize any par- 
ticular class of cost fluctuation according to the impoitance a knowledge 
of such variances is expected to possess Foi example if experience 
shows a product is subject to rather laige mateiial and laboi usage varia- 
tions but the small volume m which the pioduct is made causes these 
inefficiencies to be not worth the tiouble needed to prevent them the 
pioduct can be grouped with othei similai products So long ns the cost 
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latio for tho group is niaintained at its piopei level the management 
need not be ronceincd with it but when any \ariation oi combination 
of variations becomes large enough to affect the group latio, managerial 
attention becomes neces aiy in older to piotect the profit margin on the 
product gioiip On the other hand it positive contiol of individual 
product costa is desiitd separate woik m process accounts foi each 
pioduet must be kept, m ordei that needed variance latios may be 
computed 

The banic steel mill cited above lepoits that cost control is exercised 
departmentally and the information is available to whatevei degiee 
required The anahsis of variances is available by lines and by depart 
ments as shown below 


Departments 

A. B C Etc 

102 104 92 

105 101 102 

101 104 100 


For cost puiposes, however such vauances merge, pioperlj weighted 
into the mvonloiy accounts and so aio pi mated to sales 

FINISHED GOODS TRANSFER —Through entry 6 finished 
goods are cieditcd to vvoik in piocess accounts at both actual cost and 
basic standaid cost The actual coat of the goods finished is calculated 
by multiplying the basic standaid cost of the numbei of units com- 
pleted by the over-all cost ratio standing in the Woik in Piooes' 
account The lesultmg ‘ actual” cost is thus an aveiage cost of all lots of 
goods worl ed on during the period lathei than a specific job cost If the 
goods aie tiansfeired to another work in piocess account both actual 
and standaid costs of the completed woik are enteied m the appiopnate 
rolumns of the next account 

When the cost of pioduction is tiansfeiied to the Finished Goods 
account (ontiy 6) the latter is debited at utual and standaid The 
same scheme may be employed when recoiding the cost of shipments by 
crediting Finished Goods and debiting Cost of Sales al actual and stand- 
aid Howevei, actoidmg to the method developed by Caraman (Basic 
fcitandaid Costs) Cost of Sales is debited only at actual cost the 
standaid cost being closed into Standard Cost Cleaiing account (entij 
7b) Some auountants go so far as to stop the dual costing when trans- 
ferring fiom Woik in Process to Finished Goods by closing the standaid 
cost into Standaid Cost Clearing on the theory that there is no longoi 
any need foi standard costs as a measure of manufactuimg efficiency 
Finished goods are thus earned at average actual cost 

DEPARTMENTAL EXPENSE ACCOUNTS —Actual expendi- 
tures and accnials foi ov'-eihead aie debited to depaitmental expense ac- 
counts (entry 5) feerviee depaitment costs are distributed to producing 
depaitments the distributed amounts applicable to each produomg de- 
partment being entered in the actual cost column, of the oveihead 
account Note that the powei cost debits received by the two pioduomg 
departments diffei under the dual plan as compared with the paitial 
and single plans for with the dual plan the actual cost of powci produc- 
tion during the month is allocated wheieas under the othei two methods 
only the budgeted cost is chaiged to the producing depaitments 
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Ihe figinea fot diatiibutmg the total powa charge aie deiued as fol- 

Dept A Dept B 

Fixed dniRea on capacity haws ( 1 / 4 ) f 187 50 (yi) $ 662 60 

Viriable chaiges on consumption basis 

Variable Charges 

1 nil consumed 

« nnafiaso 25 000 In li 100 07 05 000 1 iv h 406 53 

-00 060 -^“^®=*®'’ OZHZ TiTwoo 


Unabsorbed actual overhead balances aie closed to Piofit and I oss 
in entrj S If pielened these oaerheid balames may bo detcirccl oi 
they cm be distnbuted to inientoues and cost of sales toi the use of 
hnsio slandaid costs need not altei the compaiij s piactice m this icspect 

LEDGER ACCOUNTS AND STATEMENTS —The completed 
aeoountb aie shown in Fig 14 The jjioht and loss statement and balance 
sheet aie shoa n below 


PROFIT AND I ObS STATFMENT 
jMoxtii op Jpm id — 


Sales 

Cost ot Sales (Schedule 11 
Add Not Lndeiupplied Lxpens 
Gio^s Pioht 


$ 5 030 00 
45S 50 


$ 8 760 00 
6 388 60 
S 2 361 60 


COST OF SATI S 


(Schedule 1) 


Matciials Pui chases 1.15 700 00 

Less Iiiaentoiy at end 1 1 to t 50 

Diiect Liboi 

Manutactiuiiig Expense (nonnul) 

Cuiieut Mamifactiumt Chai„cs 
Less Woil in Pioccss Iincntoij at end 
Cost of Pioduction 

less 1 unshed Goods Iiueiitoia at end 
Cost of Sales 


BlIANCE SHEET June 30 10 


Assets 

Accounts Recenable 
Raw Materials Inaenloia 
Work in Piocesa Inventoij 
Finished Goods Imentoia 
Total Assets 


$ 8 760 00 
11 303 50 
1 295 00 
3 558 00 




?20 693 50 

1 951 60 

2 301 SO 


$ 4 396 60 
1 051 50 
4 415 00 
MU 781 00 
1 295 00 


It 0 488 00 
1 558 00 
t 0 Oil) 00 


$24 906 50 


$24 006 50 
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VARIANCES UNDER DUAL PLAN — Wheie basic standaids are 
Used two charactenstics appear m connection with \auanoes from 
st andai da 

1 The vaiiiinces are not iiieoipornted in the bookkeeping records but 
aie denied statistically from information contained in the accounts 

2 The laiiances aie txpieiscd as ratios of actual to standaid costs 
If desiied these ratios cm be translated into dollar amounts 


Material Usage Ratio — Mateiial usage ratios are computed by diiid 
mg the btandud co^t of the standard quantities into the standaid cost 
of the actual quantities used Cam mg out the calculations the follow 
mg results aie obtained 


Yii 1 nice Ratios 
Material M-1 


Matenal M-2 
$1 ^35 _ , 
$1 400 

Matenal M-3 

$2 160 _ T 

$2 100 


Calculation Variance Amounts 


$460 — $468 
01 04 X 450 


$2 160 - $2 160 


_ j $35 loss 


Since basic standaid usages and cunent standard usages are identical 
m this case these ratios also lepieaent peifoimance m teims of current 
standards 

Alternative Method for Computing Ratios — The same latios may be 
computed difieicntly 

1 Compute orerall ratio This is found by dividing the actual quanti 
ties at actual cost by the standaid quantities at standard cost 

2 Compute price ratio if it is not already available It is found by 
dividing the actual b} the standard unit cost 

3 Compute usage ratio bv dividing the over all ratio by the price 
ratio The over all ratio may be expressed as a function of its com 
nonent ratios — 

Pi ice ratio X Us ige i atio = Over all ratio 

Hence if any tuo latios aie known the third may be found Where the 
ovei-all and puce latios are known the above equation is easily tians 
formed 


Usage ratio = 

The method woiks out as shown in Fig 16 It is at times moie con 
venient than the other 
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M-1 I M-2 I M-3 


1 0\LiaUKatio 

4ftinl qiinitit' X Actual piicc 520 X ‘iS 205 > 7 70 1 080 X 2 20 

Staudaid III aiitity V btaudaid price oOO X 90 200 X 7 00 1 080 X 2 OO" 
= 98 222 = 112 75 = 110 

2 PiiceKitio 

Aheady ciluilated 91441 110 00 110 

3 Usage Ratio 

(1) - U) 104 000 102 50 WO 

PlQ 15 Calcalition ot Matuial Variance Ratios 

Labor Rate Ratios — Two sets of labor late latios may be deteimined 
Tlie e aie 

1 The latios of actual lates paid to basic standard lates 

2 The latios ot actuil rates paid to tuiient standaid ra+es 

The ratios of actual to basic standard rates show the peicentage 
deviation oi actual laboi rites fiom basic standaid lates By oompaimg 
these latios ovei a peiiod of time the tiend of actual laboi latos relative 
to basic stand ud latos mav be obseived In effect these latios aie index 
numbers of laboi lalos computed on a fixed base Thus emphasis upon 
lelntive thanges lalhei than absolute amounts of change is chaiaotenstio 
of the dual plan These latios do not soive as measures of opeiatmg 
efficiency, for the basic standaid lates may be considerably above or 
below lutes which represent cuiiently attainable good pcifoimantes 
riip cakulution of these \anance ratios and then lianslatioa into dollai 
amounts aie shown in Fig 16 

Another labor latio obtained is the ratio of actual rates to current 
standard rates Under the dual plan cuiienL standaids aie set primarily 
as peieentages of basic stindaids Thus the eiuitnl standaid labor latos 
gnen in Fig 1 would be expressed as shown in Fig 17 (col 4) 


(1) (2) (3) (4) 

Basic Standard Cuireiit Ratio of 

Operation Rates SUiidud Rates Current to Basic 

(Fig 12) (Ing 1) (3) - (2) 

1 $ 40 $ 50 1 25 

2 60 60 1 20 

3 65 76 1 15 

4 85 95 1 12 

Fio 17 Ratios of Curient to Basic Standaid Rates 
The lates given show that the laboi late which has been set as the 
curient standaid on Opeiation 1 is 26% above the basic standaid late 
Since the extent to which actual lates paid are kept m line with cm rent 
standard rates is an impoitant aspect of plant operating efficiency, a set 
of latios must be prepaied foi this puipose These latios can be cal- 
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ciliated diicctlv by (Inidint, attiml latc^ by eiiueat standaul iiitcs lUieie 
both hgiiies lie expie'i'.rd in dollai-^ oi by dividing the latlOb found m 
Fig 16 by the coiiesponding latiOb m Fig 17 The littci method ib gen 
eially emplojed since the two latios needed aie alrc idy ui ail iblc when 
the dual plan is used Mathematically the foimuln is as follows 
Actual 1 itc _ Cm i cut staml ii cl i ate 
Basic ataiulard rile Basic st luduid i itc 
— Aitiial late Basic atancliiirl late 

B laic stunilaid late Cm lent stand ud i ite 

Actual late 

~ tun cat Stan laid i ilc 
DeUultd c dculations aie shown m Fig 18 


Ratio of 4ctnal 
Rate to Basic 
btindaulR lU 
(Fig 16) 


'standaidl ite to 
B isic btaiidaid 
Rite 
(Fig 17) 


Patio of Actual 
Kate to Cuiieiit 
btandaid Rate 
(2) - (3) 


Fig 18 Ratio of Actual to Cunent btandaid Rates 


This lattei latio piovides a measuie of peifoimance lelativo to an 
nttamablo standaid It is thus an indication which tells management 
when and by what percentage laboi rates paid have deviated flora the 
rites which weie actuall> expected when cuiient standaids weie set 
Labor Usage Ratios — Since liboi usage latios aie calculated in the 
same mannei as laboi rate i itios a dotiiled explanation is oniilted and 
the calculations summaii^cd m Fi^ 19 The latios aie shown m the last 
tluoe columns of the figuie The column ii headings are as follows 
A/B = Ratio of actual to basic standaid 
C/B = Ivitio of cunent to basic standaiil 
'l/C = Ratio ol actuil to cunent staiidaid 
The last named latio is of couise obtained b> dividing the first by the 
second After these latios aie obtained it lo possible to tianshte them 
into dollar amounts by obtaining the peicentage vaiiation (i e the i itio 
minus 100%) and miiltiplying the variation by the total basic oi total 
cunent standard cost as lequiied 

Overhead Expense Ratio — The overhead expense latio is computed 
by dividing the actual oveihead by the budgeted overhead cost at the 
actual activilj level mea uied in labor hoiiib This ratio piovides a cora- 
paiibon between actual spending and budgeted allowances and foi this 
icason IS often refeiied to as the spending lato oi spending latio In 
the illubtiation (page 375) Depaitment A has spent approxim itely 90% 
of its allowance foi the niimboi of horns opeiated while Depaitment B 
has spent 103% of its allowance 
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Ratios 

■< 

1 05 

1 00 

96 

1 00 

1 a/0 

100 

100 

1 00 

I 00 

-1 

105 

100 

96 , 

1 00 

Is 

-^W 

525 

1 500 

560 

1 Total Standard I 
Hours 

1 Current j 

500 

1 500 

240 

560 


500 

1 500 

240 

t 

560 

Produced 

100 

100 

80 

80 

1 Standard Hours 

1 Per Unit 

j Current I 

5 

15 

3 

7 

PQg 

.. 2 « . 

c 

i 

.... 
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The actual o\eihead m cohiran (1) it, obtaiiipd from the debits m tlie 
depcitmental bmden aocounU Column (2) is the budgeted amount for 
the numbei of hoius opeialed It is found b> inteipolation in the flexible 
budget (Figs 3 and 4) 

(1) (2) (3) 

Mlnnirl ExpensB Espi-nsc 

Depart XcUlal Ocmhpul Ratio Vnnimpi 

muit Oicrheiid (foihou.s C) - (2) (2) - (1) 


A i> 014 47 S2 032 50 89113 +$18 03 

B 2 3(8 03 2 70o>i) 1 02907 — 83 73 


Overhead Efficiency Ratio — The otcihciid ctticiencv ratio is com 
puted fiom the following foimula 

Allowed houiK tni utiinl pioduction X lionih iiite _ 

Actual houiswoil cd a liomh latc “ 

Allowed cost (foi iiiiitB pioiliired) 

StaiuHid cost m pioduet 

The hourly late refeiied to is the basic standard buiden latc and it 
could theiefore be diopped finm both top and bottom of the fi action 
Howeipi m the foim shown aboie, the pioducts in the numeiator and 
denominatoi aip alipady piesent m the Woik m Piocess accounts Thus 
the numeiatoi lepiesents the oicihcad debit in the stindard column of 
the account and the denommitoi the debit m the actual column The 
account also gues the ntio of actual to stmdaid, but what is -wanted 
accoiding to the aboi e foimula is the latio of standaid to actual Hence 
the quickest wa\ to get the effinency intio is to take the lecipiocal of 
tlie ratio shown in the Woik m Piocess account (Fig 14) Such iccipio- 
cals aie easih obtained fioin a conicnient Table of Recipiooals (see 
Spifion 25) B\ basiUo the calculation on the amount lathei than on. 
the houis the doll ii variance can be calculated at once 


AlloUerl 

Cost 

(for unih 


(Iig 14) oftol (3) 


A $2 000 00 $2 OOj 00 1 03280 06851 03140 - SOo 00 

B 2 400 00 2 370 00 08760 1 01260 01200 + 30 00 

Overhead efficiencv latios pi ovule a compaiison between the standaid 
cliiect laboi houis and the direct labor houis actually used The above 
1 itios show that Department A has exceeded the basic standaid houis 
b-y 3 2070 while Department B has used 1266% less than the basic 
standaicl allowance 


Overhead Utilization Ratio — ^The overhead utilization latio also 
called the capacity ratio and volume latio is computed by the follow- 
ing foimula 

Standard cost in product 
Budgeted ov eihcad cost 


The tabulation below shows the method of computation and the van- 
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Utili7ation 


^ S)005 00 «i2 03‘>'50 1 01j99 +332 50 

H 2 370 00 2 79o 2a M787 _ 4’5 2o 

The 'ibo\e table indicates foi Depaitment A. a small laiiance gam bo 
can e, expiLsecd in houis it opeiatcd at slightly ovei noimal capacilj 
Dopaitnient B shows a substantial unfavoiable a aiiance beoause of opei 
ations below noimal capacit\ (I'oi othei methods of computing o\er 
head \ auances see Section 2 ) 



DUAL PLAN AS USED IN PRACTICE— The accounting pro 
ecduie outlined below foi a Heel null is desciibed by Hanley (N A C A 
Bulletin, vol 22) 

Establishing Standards —Upon icceipt of an oidei at the mill the 
cost clerk calculates the standaid cost on the basis of the routing of 
the ordei Stand iids aie enteicd on the standard cost card (Pig 20), 
the lattei IS placed in the aclne stindaid file and used to cost woik on 
piodnction oidei 64 321 Z calling foi 75 000 pounds of eoppei plated 
inateiial This matoiial fills into pioduct cln«s 281 and ofliei speciftca 
tioiis aie as indicated on the cost caid Symbol 12C440 indicates loiitmg 
of tl e oidei which is as follows 


Code Operation 


Depiitment 


0110 

eiso 


0241 
0180 

0242 
0212 
0250 


Hot Rolling 

Picl ling 

( old Rolling 

Plating 

Amicnling 

Wiping 

blitting 

WarJionst d Shipping 


12 klill 

12 Piclle 

7H Steel el Mill 

Plating Dopaitnieiit 

Pr)\ Anneal 

WipeiH 

Shttois 


The figuios on the standaid co t caul ippicsent standaid coots for 
miteiial liboi and buiden poi 1000 pounds Fioiu the company’s file 
of standards, the cost clerk piopaies the co«t caul showing 

1 lilt iiiateiial cost at each opciation duiing which the inateiial cost 
changes 

2 The cumulatne mateiial cost 

S The labor and bmden tor each opei ition 

4 The laboi and bmden atcuiniilated to the prioi operation called 
prioi labor md burden 

At eentei 6150 some acid costing $42 is added, bunging matoiial cost 
to $14 52 ($1410 + $42) Cumulatue laboi and burden earned to the 
ne\t pioce's is $5 93 ($3 92 + $2 01) At centei 6241 22 pounds of 
copper plating mateual is added at a cost of $3 52 This makes a total 
of 1 022 pounds at a cost of $18 04 ($14 52 + $3 52) This is i educed to 
a cn t pel 1,000 pounds ns follows 

18 04 - 1 022 = '«17 05 
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This IS the limine shoivn on the tnndard cost oaid In the same way 
cumulative laboi and biiiden is icdiiced to an equivalent cost per 1000 
pounds 

13 13 - 1 022 =: $12 84 

Vt centei 6212 ivliPio the mateinl is sht, a definite allowance of 16 
pounds foi shf ii loss is piovnkd This leaves 9&o pounds costing $17 65 
foi m iteiial md $22 46 foi hboi and buiden These fij,uies aie again 
convoited to equivalent costs per 1,000 pounds 
$17 05 - 985 = $17 92 
$22 40 - 985 = $22 80 

Charging Work in Process — Actual expcnditmes foi a given pioduct 
line, including ovpihead at noimal ivtcs aie chaigod to the piopei 
mventoij account In the (a«e illu bated Account 2S1 ooveimg high- 
caibon eold-iolled annealed mateiial is ii«pd These mv entoiv accounts 
are fiirthei subdivided between laboi and burden on the one hand, anti 
mateinl on the othei 

Sunilai accounts aic maintained at standaid and aie chaiged foi the 
actual qiiantities involved at the standaid costa appearing on the cost 
caid (Fig 20) 

The cost ledgei is made sclf-balancing by intioduction of a Standard 
Cost Conti ol 01 dealing account 

Material Cost Procedure— Fig 20 shows giaphionllj the cost plm 
m question and its iclation to the standaid cost caid Poim I shows 
standaid and actual costs of billets and bands pui chased, the cntij foi 

( 1 ) 

Billets and Bands ruichased 
Voncheis Pajable 
htanrliul Cost Control 
To iccoid actuil and standard cost 
ot law mnteiinl puichastd 

A.a mateiial is tiansfcired to piodiiction the following entiy lesults 
Actual Standaid 

(2) 

Woik in Piocess (4.cco«nt 281) 

Billets and Bands Purchased 
To tianstcr mateiial consumed 

The standaid cost is computed on the basis of the actual weight ot 
mateiial, acid and coppei, at standard unit cost The ac tunl cost m entiy 
(2) IS computed fiom the standaid on the basis of the latio of actinl 
to standaid cost in the Raw Mateiial account 

Scrapped Material — ^The company m question does not direitly 
isolate scrap costs m the accounts A certain amount of soiap is e\- 
pected, and may theiefoie be allowed foi in setting standaids for mate- 
rial laboi, and oveihead It is possible to piedetermme the theoietical 
slit loss since the lattei is a function of tne initial width of the stiip 
and the widths Ihat aie to be made fiom it Hence, the company pei- 
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mits an allo\\jblo slit loss to irimm in both the actual and standaid 
columns ot Iho '\\oik m Piocp s account The excess slit loss is 
icmoved fiom the account as shown below The following is a clcsciip- 
tion ot the accounting pioccdme foi sci ip 

1 isHUmc nctual cost of imtci i il up to point ot scrippiiif, 000 00 

2 btaiicUid cost ot initciml 1 000 00 

i 20% of material is stiuppccl 200 00 

4 1 aliie of sciap 50 00 

5 klatciinl iiiiiountmi, to tGOO 00 at st uulaiil is timsfciicd to 
1' unshed Gooda 

Foi the sake of smiphcitj the ontiics mvohinf, matciial are ilhisti itcd 
m detail L ibui and buiden ontiics uc siinil u except theio is no cicdit 
in the Actuil column lui the sih i^o a due of luboi and buiden 


Journal Entries — 



Bj means of entij (1) the cnraiilatne laboi and oaeihead costs to the 
point of scrapping aie ciedited to the standaid cost accounts and 
(hirged to Standard Cost Contiol Enti\ (1) remoiet, the cost aalue 
of diiect mateiial seiapped from the standaid Woik in Piocess account 
but onh the salvage value flora the actual Woik m Piocesu account 
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loaviHR a net lohS lesultmg fiom the su ip m the actual Work in Piooe^^ 
aoLount In the case of Irboi ind bmden, the actual oo&t of all lahoi 
IS lett m the ittinl AA^oik m Piocess accounts and only the standaid 
coat ot the good units m the atindmd laboi and buidcn accounts The 
latio oi uctinl to staudaid cost in Woik in Piocess is mcicased as a 
lesult of the e entues indicating the pie incc of unallowable sciap The 
effect of this piorcduie is to pioiate the sciap losses o\ci the good 
pieces pioduted 

Labor Cost Procedure — Paiioll figuies aie anahred dep irtmeutally 
accoiding to direct and indiicct Uboi (I’l^ 21 foira H) Direct labor is 
also distiihuted to pioduct classes on the basis ot the lolitne amounts 
ot standaid kboi coals fot indnidiul lines within a piodiict gioup, and 
suminaiized by lines foi all depjitments (Fig 21 foim D) 

Indirect labor is charged to a burden account (Fig 21 foim G) 
Suininaiy entiles foi labor lie as tollowa 



Burden Cost Procedure —Actual oauhrad oUiti Ihm indirect labni 
IS collected fiom the actual Bouiccs (Fig 21, foim G) and chaiged to the 
Actual Buidcn account Oaeiheid applied to pioduct is calcul itcd 
depaiLinentally by iiiultiplving the actual man oi machine houis by the 
noimal bmden late (Fig 21 loirti J) It is then analyzed in the same 
way as luboi 


a By denial tments showing pioduct lines in each department (Fig 21 
b By product cl isses with dep ulinciitil bieal down (Fi„ 21 foim D) 


faummaiv cntiy for bmden is as follows 


Woil m Piocess 

Absorbed Bmden 
St oidaid Cost Conti OI 
To charge Wort in Process tor ac 
tual and standaid bmden 
Burden amounts foi enti-y (4) 


Artual Ataiidiid 



aie calculated as follows 


Actual bmden = Actual horns X Noimal late 
Standaid burden = Standaid hours X Normal rate 
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Cost Procedure for Variances —Diffpience between actual and ab 
SOI bed hill den is closed to Piofit and Loss (Fig 21, foim G) Eutiics ire 
IS follows 


Pi old and Toss 

Actual Buideu 

Id cIosl balance lepiesenting v 
distil bed Diciliend in latter accnii 


Actual Rtandaid 



In addition the followm„ aio pieparcd 

a A weight loss on each item is computed at standaid matciial cost 
and cumulitne 1 dioi and burden cost ll'if, 21 foims B and D) 
b Standard slit loss is computed and vaiiations tiom standard deter 
mined in dollais fl'i). 21 forms B and D) If tlicie is lecoaua in 
connection with the slit loss the entrj toi the sciap lalue is made 
in the stand lid column cieditino Iiivcntorj 


Entrs IS as follows 
(7) 

Stuidaid Cost Control 

\Aoil m Pioccss (Subaccount 
281) 

To clinioe foinui account and le 
lieie Mnil in Piocess ot stindaid 
1 allies ot w eight loss and slit loss 
Mvriatuc A^afiits include standaid 
matin il also stand iid laboi and 


Costing Finished Production — Fiom the pioduction iccoids and the 
st induul cost caul the stand ird value of completed pioduction is detoi 
mined The nrtual cost is lonnd by applying the i itio of actual to stiiid- 
£ud costs in the Woik m Piocess account The enti\ iollows 


ist of Sales 
Woik m 
281) 


( 8 ) 


Piocess (Subaccount 

111 and standaid costs 
loiluetion shipped to 


Aituil Standaid 



Periodic Reports — Reports at the plant m question aie issued fort- 
nightlj and co\ er 


Pioductue Laboi Eepoit (Fig 22) 

AlonthU Alateiial Loss Report (Fig 21) 

Monthlj Report on Gioss Piofit hi claBsca of product (Fig 21) 
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cxpendituie of money and effoit Any piactical system h necessarily a 
(umpiomise between these two leqimements because additions to the 
amount and accuiacy of tost data to be piovidcd entiil nioie evpense 
The limit at whidi expansion should stop is the point wheie costa exceed 
the benefits ictuined foi the expenditiuc Consideiation mu t also be 
given to picfeientea and limitations of executives who aie to use cost 
data, ioi the accountant’s repoits must be in a foim which executive" 
11 c able and willing to u=6 in the man igcmenl of the busine s 

Wheie optional methods aie aviilable foi ^ecuiing costs the account- 
ant must choose the one which gives the optimum balance between 
utility to management and expense of opention 

LIMITATIONS OF PARTIAL PLAN— Undei this method Woik 
in Piocoss IS chiugod at actual and cieditcd at standaid cost Wheie the 
wuik to be costed compiles only a few simple opei itions, wlieic cleiinl 
ivoik must bo kept at a minimum and wheie ficquent dot tiled anilvses 
of vai limes flora standard aie not dosiiod the piitid plan i «ci\ice 
able NeveiUioloss, it has distinct shoitcommgs when the piecedmg 
conditions do not obtain These aie 

1 Vanances aie not levealcd until the end of the accounting peiiod 
and aitei an inventoiy of work in pioipss has been tal en It is then too 
late to avoid losses that hive occuiied bv mason of waste oi incffleiciio 
m the faotoiy Stiong and positive contiol of operations to insuie that 
standaids aie met lequiies immediate rathei than delayed repoits on 

2 Sepii ition of total cost variance into its elements lequiies the col 
lection ot additional statistics not available tiom the accounting lecords 
These may not bo leadily available, and expense ran t be incuiied to 
keep and summaiize them Hence vanances aie not developed into 
inaticalJy as pait of the bookkeeping loutme, noi does the method 
always piovide material fiom wlmli to compute them 

Tlie«e limitations aio doubtless icspoiisible foi the iiifiequent appliea 
tion of this method 

LIMITATIONS OF SINGLE PLAN -Because Woik in Pioccss 
is chuged and credited at standaid, this method Ins as its piincipil 
ulv intagcs, piomptness with which vanances liom taiidaid costs am 
disclosed simplicity and economy with which iccouiits up opei ited 
rad the ability to piovide analyns of vainnces m as nuuh detail la the 
minugemsnt may desiie It is based piimanly upon the theoiy tint 
standaid costs aie leal costs suitable foi inclusion in the financial state- 
ments It i=, howevei, po-aiblc to close the variance accounts into 
Cost of Sales and inventoiies foi the puipose ot stating these items at 
ictual coat, although distribution of vanance balances la apt to be a 
lathoi lOugh eatimate Theie is howevei, no senous objection because 
oi the fact that vanances aie not attached to particulai units of goods 
whose manufactuie has caused them to aiiae The method of vainnce 
disposal does not, of eouise aftect the detailed a“ssignment of irspon- 
sibilitv foi vanances befoie the goods leach the finished stage It is tor 
the above leasons that this plan with modifications to meet individual 
plant lequiiements, is piobablv the most common 

A moie senous ciitieism of this method comes fiom a tecl manufac- 
tuiei using the dual plan Accoiding to this souicc it is pi lotically 
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impossible to allocate variance:, to prooiict classes under the single plan 
with an> accuiacj Furtheimoie unlcs-. the standards aie extiomely 
acciiiate md aie continuously icvised, the cost of the pioduct is mem 
inglesa The single pi in gives contiol mloiination but the cost infoimi 
tion IS not paiticuhily useful This is espcci Ih the case of one com 
pany which linds itself in difficulty in the piepaiatioii of oancelhtion 
clnigos igamst goveinnient contiacls, because of its inability to apply 
vaiinuces to the costs of paiticulai pioducts 

LIMITATIONS OF DUAL PLAN— The dual plan provides 
essentially the same mfoimation as the single plan, but lus as its pun- 
cipal feituie the ii p of percentages lathci than amounts Thus it relics 
upon uithmcticil piocessos ol division and muUiplioation lathei than 
upon addition ind subliuction as do the othei methods In oompaiisoa 
with the single pi in, it is not so clIccLne in piovidihg vaiiance data with 
piomptncss because it is npce=i&aiy to have entiies made in the accounts 
and the i itios computed befoic actual poifoimance can be compaiad 
with stand lids In contiast with the single plan, the dual plan is based 
upon Iho till on tint onh actuil costs should be earned into the fanan- 
cnl statements and standaid costs aie accoidinglv cleaied fiom the 
books as soon as thev have seivccl then puiposc as aids to contiol oi 
minuf ictming opeiations 

The mam advantages obtainable with the dual plan aio 

1 Through use of basic standaida which icmaia unchanged it is pos 
sible to measure trends m peifoimance ovei a oonsideiablc peiiod 
This enables in magement to obsone tendencies m the pure of mateiials 
and lahoi, to dctciinine what progiess is being made in icducing the 
physical u^aoS ot cost elements by eliminating waste and impiovmg 
pciformnncc and to compaie such tiends m cost with tiends m maiket 
inice of the company’s pioducts m oidei to see whethei the spiead (or 
gloss pioht) la mci easing, deci easing oi lemaining constant Mamtc- 
nince of a proper balance between lates of cliinoP m these vaiiables is 
oflcn mme impoitint to m magement than amounts spent and taken in 
Hence to m iiuir-omont a tochmqiie which eypiesses these dali as rch 
tnos to n fiyed bis. miy hive ibstinct value In addition m magement 
IS junvided with a long iinge hisLoiirnl piituip of opeiations which helps 
oxphin whv piofits or lo os have been sustained When the cliiectioii 
and rates of change m such vaiiables aie known it is possible to project 
them into the future to aid the planning of futuie opeiations Informa- 
tion ot this tvpe IS not so leadilv obt lined fiom accounting methods 
which use cm lent lathci thin basic standaids 

2 This method emphasizes the advantages which lelative figures have 
ov ei absolute figuics, since it computes vaiianoes in peioontage foim 
Management is thus enibled to judge the degree of variation fiom a 
fixed standard 

3 The same source mentioned above aLo maintains tJiat the dual 
pi in rei eals by pioduct lines at least as much detail oi more concoining 
actual and standard costs as the single plan It is just as effective in 
providing contiol data as information piovidod by the other plans since 
such information comes fiom the same souice with the same frequency 
The leal advantage of the dual plan is not so much the use of basic 
standaids as it is the method of proiatmg variances handling scrap 
losses etc with a minimum of clciical woik It piovides both adequate 
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contiol data and cost infoimation m contiabt to the othti methods 
which ivlide furnishing the adequate contiol dati jield les-, satialactoiy 
cost infoimation 

The dual plan also haa ceitam disadvantages which, iindei some con- 
ditions aie seiious enough to make it unclesiiable Iheso aie 

1 It lb moie complex and thus moie difhcult to undeislaud than the 
othci two methods Even though the wcountant may be thoioiighlv 
f iiniliai with the method he maj find it a hud tisk to c\phm to an 
executive how hi& oo'-t hguies weie deiived To i Ic&sci extent this is 
tiue of all blind lid cost plans 

2 While much laboi ean be saved by giouping items ind computing 
such individual costs as may be desned by appl\m„ latiob to ba ic 
slaiidaida the leal details aic sacuheed m the piocc s of avei umg which 
pioducos the latiOb Much caio must be uxcd m cleMMimg the b>btcm 
to avoid obbcuimg impoitant diffeiences m cost ind cmpiuisizing otheis 
ol binall consequence In oidci to pic&eivo these details a sufficiently 
lUoe numboi ol accounts must be earned in the lictoiy lcd„tr Iltio 
agum il IS a question of the amount of detail desned Evciv dctiil 
available loi oontiol if desned but some B>o"ping must be done undci 
any pi in to condense the voluminous data into some intelligible loim 
Thus one manulactuiei undei the dual plan accumuhips dep iitincntil 
data bj pioduct classes foi each pax i oil poiiod It is then bummaiized 
bj classes foi the month Only one set of entiiob is then nude Co t ot 
Sales foi the month pievioublj piiced at staudiid is adjusted m the 
inonthlj summaiy This plan Ins jiioved a real woik savei 

3 The dual pi in may involve moie cleiical vvoik than the single plan 
because pai illel entries at both stand iid and actual cost mubt bo made 
The woik added bv this latloi foatuic nia\, imdei tavoiable conditionb 
he offset bv giouping items into a few iccounts ind eoinpulmg actual 
costs with the aid ot lalios developed in tlic'c accounts 

4 Since compausons with basic s| inducts do not piovidc good meas 
lues ol efficiency it is neco suv to use a second set ot stuiilauls icpic 
senting cuiieiit peifoimince This double sot ot stanchicls, each of 
which has a diffoiont meaning may he contusing to those who ii o the 
figmes and also involves a ccilun imounl of mklitionil wnil in selling 
the standards Fuitheimorc it is pos ible tint euiunl stand iids in ly 
be unscientific esliin ites if the company feels that the pioblem ot setting 
standauls has been solved vdiPii bisie standauls aie set Basic standuds 
aie meiely convenient lefeience points fiom which to me isine syboe 
qnent changes and cunent standauls aie leilly the ones lued to mam 
tain control of costs Eoi this icason it is much moie impoitant to liav e 
current standards scientifically sot than it is to have basic stinduds 
estiblished with piecision 

At times this may be an unfair ciitieism of the dud phn Basic 
standards aiP changed fiom lime to time when nece-saiy Thov do not 
howevei, requiie fieqiient changing The lattei is the occasion foi con 
sideiablc woik under othei plans Hence because of the lelativo mfie- 
quency of levisions of standaids undei the dual plan, the woik is more 
ipt to be done carefully 
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Job Order Production Control 

JOB ORDER SYSTEM — Tlio ibilily to scgic^ile oi idontifv qinn 
titiL'j of pioduot going thiouoh tlio plant at an> time la a ehitl pioiequi- 
site of job 01 specific order costs Ihcieloit a job oidei av tern is one 
ivhioh collects sepaiatcly each element of cost foi each job oi oidci 
ivoiked on by the plant Tins tjpe of cost s\stem is found in companies 
doing special woik oi manufjctunng to oidei Contnctois, custom 
tnlois shipbuildeis, machine shops, foimdiies, oinunenlal mttil woik 
sene as illuatiations Companies pioducing a wide Miietj of inoducts 
ouch as toilet piepaiations, welded boileis ol many sizes, bolts and nuts 
and fuinituic use job oidei cost accounting systems because the piod- 
ucts aie pioduced m lots Actoidmg to Van Sickle (Cost ‘Accounting) 
thcie aie thiee gioiips using the job oidei cost plan 

1 In the manufactuiing group the job older cost phn is used in such 
indiiatiies as the nianutictuic ot castings macliun. shop jiioducts 
licaiy machine tools hea\y electiicil appaiutus locoinolneB and 
other lolling stoel geais and pinions, job piintmg clothin„ tnim 
tme boats and barges 

2 Constiuction concerns use job oidcx cost sjateins to asccitam the 
gcneial cost of buildings and the snbcontiactoi s cost ot eketue 
ivuirig plumbing flooiing loofing etc Ihe job older cost plan is 
also used to assemble the cost of biulgcs \iaducta dams iiid lo ids 

3 Public utilities use the job oidei cost plan to iui\c it the cost ot 
extension dei elopmciits mid othci capital piojccts 

To this list should be added the case of such plants which, though 
einploting some other cost ststcra for costing then pioducts use job 
ordci costs foi a i aiiety of pm poses The e include special lopiii oideis 
research and deielopment woik improvement and betteiment oideis 
new machine installations, etc The pioduction of motion pKluios 
falls m the class of job oiclei costing since each pittuie is a unique 
venture and costs and profit must be deteimmed foi each pictuic 

Characteristics and Purposes — ^Fiom the point of view ot pioruic 
tion, job oidei costs are based on specific identification of the pioduct 
and the ability to follow such pioduct through the plant from the i iw 
material to the finished stage Manufactuie is initiated by receipt of a 
customers ordci or in case of internal ordeis, issuance of an oidei for 
special worl Flora the viewpoint of accounting costs aie determined 
by jobs a job cost sheet being set up foi oath job as soon as the Older 

391 
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llie purpose of 30b order costing is stated by Reitell and Johnston 
(Co^t Accoimtmt) 


Sc^iL^atum of costs applicable to in Older mal es possible a companson 
etneen the selhni, piicc ind the cost Irom the comparison it can be 
sc ei tamed iihethei 01 not the pi ice quoted the cuctomei lias too Ion 
nd niiethei 01 not the cost element expenses ticie too high A„aiii a 
ccoid ot each completed 30b older is filed iinv tilth a description of the 
oinmoditi pioduced This reeoid mil be of assistance in qiiotiug puces 
0 piospcctiic eustomeis on 111 e or similat oideis m the fiituie Prices 
n futuie customeia orders can be quoted mole mtellitentlv tihcn there 
s a lecnid shomiig the coat of 111 c 01 similar oidera pietiouslj maim 


Advantages and Disadvantages —The adiantages of 30b ordei cost 
mg maj be aiinmaiiaed as 


1 Abilili to detect tihirli 3obs are piofltable tthich unprofitable 

2 Use ot 30b coats ns a b isis foi estimntiiiL similar noil in tbe future 

3 Use of ]ob costs us a basis toi conttolUii^, efticiencj of operitions 
This IS done bi compniing actual costs a„aiust estimates tthich aie 
piepaied tthtn mat mg quotations to a customei 

i Use ot 30b costs oil goteinmcnt contracts and other contracts ttlierc 
cost dctcimines selliUo price In such coutiacts the manutacturoi 
IS allotted to chnige cost plus a fixed fee 01 cost plus a reasonable 
proht Such costs must be kept on a specihc older basis 
Hotteter, il should be noted that 30b cost mfoimation as a basis for 
estimating similai ttoik in the futuie can be used only tvilliin limits 
Theie mat bo considemble disciepancics in the costs of pioduction be 
cause of difteiencts m lane between the completed oidei and the one 
being eslimited and also diffeiences in the size of the older It is pos 
Bible of couise that tthen comiiiled in useful foim 30b older costs may 
furnish seiticeable data foi estimating pin poses 
In geneial 30b oidei systems of the actual cost type share the dis 
adiantages of all historical cost ■-> stems In addition the cost of 
operating a 10b oidci ststem 19 consideiable The volume of detail 
tthich must bo kept is hige and the question often arises as to the 3usti 
fication foi the hoatt cleiicil expense ncoessarj to find out tthat an 
oidci actinllv coets On the othei hand, 30b Older costs used in con 
nection tvith a standard cost system shaie the adiantages of the lattei 
type but aie still open lo criticism on the seme of laige cleueal expense 


REQUIREMENTS OF JOB ORDER SYSTEM— Job ordci pio 
duclion. lequiics ttto kinds of mechanisms for effectite operation 

1 Production control 

2 Accounting control 

The ttto aie difficult to sepaiate since those chaiged with production 
depend in many instances on information contained m accounting 
lecoids In turn computation of costs depends m part on mfoimation 
gatheied bj the pioduction section 
Forms most chaiacteristic of, and most coinmonlj assoc ated with 
specific ordei systems are 


2 

3 


Production Older 
Bill uf Materials 
Opera tioiiB Schedule 
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4 Pluiinni), nr Worl 41icail Schedule 

5 Ma\e lidet oi Ixoute Card 
(i Cost Sheet 


These lie sometimes modified, combined, oi called by diffeicnt names 
Thus Mooiman (N AC A Bulletin \ol 13) li ts the lollm\mo foims 


Pioductioii Routing and Opeiations Schedule 

Billof Mateiial 

i loduction Ordei Record 

IJ-itciials and Parts Purchase Rccoid 

■\latci lals and Parts btoi cs Raoul 

Materi d Move C ontiol 

Pioduction Order Conti ol 


In addition some physii il equipment is u ually lequncd compii-'ing 
a time clock foi stamping stailint, and linishmg time of jobs md a pio 
cliicUon contiol boaid or suitable Gintt ihiits (See .Section 25) In 
some typos of woik, eg, m shipbuilding, consti uctioii woik ole, a lov 
ing liinekoepei takes the place of the usual time clock foi kooinng a 
reooid of jobs woiked on 

Production Order— Undei a job oidei sjslcin pioduction c m bi cii 
lied on only by means of specific pioduction ouleis Hence the manage 
ment must plan the scheduling of pioduction oidcis in such a yay as to 
yield a minimum of lost time 

Wheie continuous or process tape of pioduction pievaila, pioduction 
goes on until oideied stopped With job oidti conditions pioduction 
stops unless new ordcis aie constantly issued to keep the plant going 
The following is a bnef discussion of pioduction contiol applicable to 
job oidei conditions 

The pioduction oidci is a iMilten aulhoiity to faclou foremen to 



Ria 1 Comhined Production Order and Job Older Cost Sheet 
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proceed -nitli a job It is not iclcisod to the factoiy until the date set 
m the planning schedule Fig 1 shows a simple ioim acting as com 
Lined pioduction oidei and cost sheet Fig 2, suggested bj Gieen 
(N 4.C V Bulletin \oI ID, shows a pioduction oidei foi paits to be 
manufactuied loi stock Bote spaces piovided at Ihe bottom ot the 
foim loi initiilb ot pel sons tal in„ caie of the many detail® in connection 
with the oidei 

Eaolusue of the supeivisou element actual pioduction imohes a 
balanced use of mateiials men machines and tools AVhen l sumo the 
pioduction oidei, it is nccessu\ to foiesee the acailabililv of all these 
elements and schedule the pioduction oideia for then use at the 
pi Opel tune and in the piopci quantitj 

Bill of Materials — This is piepaicd on the basis of plans and spocifioa 
tions foiining a put ol the contiact with a customer, oi on a basis of 
filed specific dions it paits me to be manufactuied foi stock It contains 
a complete list ot all mateiials and paits lequiied for a guen job The 
foim illu bated m Fig 3 is on tiacmg cloth which peimits bluepiint 
duplication The last thico coluinns to the light aie blacked out on the 
tracing so that thej apjicii white on the bluepiint and theiefoie aie 
a\nilab!e for coct postings foi matcinl, laboi and o\eihead In the 
“number icrjuired” column both the unit uumbei and the total foi the 
job aie shown 

Wheie the pioduct is made up of successive assemblies and subassom 
bhts a sopaiite bill of matciml (Fig 4) as suggested b-y Moorman 
(NACA Bulletin vol 13) is inxde up foi each showing pints and 
quantities rcquiied foi one finislied unit of that assembly This times 
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the mimbei of units to be built as shonn by the pioihicUon oiclei gives 
tlie quuutity to be issued mid poslul U Iciot tliicc copies aic icquiied 

1 Cnpj foi Btoi esLctpci and balance of stoics cleik 

2 Filecopj. 

3 Tiaveliiij, copy to -iccompmy piodiiction oidex blueprints, etc 

In some cases items not 1 ept in -tock ire labeled to indicate that 
they me to be puichiscd tiom outside soiiices Items kept m stock aie 
checked thioiigh the balance of stores ledger, and quantities appor- 
tioned on the appiopiiatp ledgei raids If tins bungs the bahnee avail 
able below the minimum, puicliise lequisitions aie staited (See Sec- 
tion 12 ) 

Bills of mitenals may also act as substitutes foi stores requisitions 
They me often used is authou/ations to tin stoiesioom to i-sue the 
lequiied mitciinl at the stated time Tlie foioniins copy attached to 
the piodiietion oidci is his luithoiization to call foi and icceive such 
maloiials Aocoiding to Mooiman (N A C A Bulletin, vol 13), 

no inateiinl requisitions are used 4 bill of materials solves 
the puipose both foi the stocl 1 copei in tilling the oiclei and the pioduction 
man m posting to his lecoids. Only in case ot replacements foi bleak 
age and detects are the usual material itqiiisitions used Jhis saves much 
tune usually consumed m vviitiug on the pait of faotoiy men 

Operation Schedule — On this schedule aie listed by name and code 
numbei all hboi opeiations to be peifoiraed m then piopei sequence 
In this way the schedule selves also as louto sheet oi pioduction sched- 
ule Mooiman (N4C4 Bulletin vol 13) hows such a combination 
pioduction and opeiation schedule (Fig 6) It has spaces showing the 



Fig C Production and Opeiation Schedule 
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machines or stitions wheie woil is to be done and mstiuctions regard 
mg the m mnci m ivhuli the noiL is to be pcitormcd These toier 

2 h?td' 

3 bet up time alloii ance 

i btaiidaid tmn, allow ance 

TVlicre the woil is nioie complex sepaiate instruction cards aie made 
out fo! each opeiation showiiit, liow the woik is to be peifoimed These 
accompan> the opciations schedule 
Tool List — A list of tools leqimed vvhethei special ni sUndaid, is 
piopaied ind accompanies the instruction raids and opeiations schedule 
In tins n n the opeiations schedule and tool list take caie of piodue 
tion pioblems lelating to laboi machines, and tools 
Planning or Work Ahead Schedule —A planning schedule is in effect 
a time table foi srheduled inodiiction As described by Mooiman 
(NAG A Bulletin \ol 13) 

Its function ii> to displaj the jobs or oiilcrs m the piocess of production 
and 16 thciefore siinplj a lack mth suitable liool s oi leoeptacles to hold 
the piodiictioii oidti coiitiol caid Each iioik station at ivhich an opera 
tor IS lerjinicd iibethei machine bench or isscmbly floor is lepiesented 
on the pioduction cnntiol boaid bs a work station numbei This is iieeos 


r^ \ 


Route Tag 

for 

Material On 


PART LOT 
TAG 







nilANTITV 



MATERIAL 


QUANTITY IN ORDER ____ 

FOR 


QUANTITY IN THIS PART LOT 

QUANTITY 


Truck or Container of Work n Pro ess 



as d Check on h.s Receipts 


Pio 6 Identification Tags 
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611V to Bccure proper funetioiuiiE of the production control foi cffcctnc 
iLsultfc lire nuuibei is placed icioss the top so as to be eibiH iccoEiiizcd 
by the iLspectue opcntois To iid in the contiol of the ]obs passing 
tliiough the shop the hool s oi receptacles iie to be pi iced in tliiee lioii 
cental ions across the board or three dnisioiib under each noil &t ition 
rhia IS to permit diffci entiation betneeii jobs or orders being rroil ed 
upon those vaitmg next iii tiiin and those that may hare been held up 
during the piOoiess of production tor causes that bo frequently b ippen 
in any shop 

This ccjuipment should be centrally located and easily accessible to ill 
employees on productne yrork and others on iionpioductiye uoik yvhose 
efforts can be controlled by the production department The time eloel 
01 stamp should be located close at hand for imniuliate use 

In lien of planninj, boaids, yaiious types of Gantt charts may be 
used (See beetion 25 ) 

Move Ticket — As yvoik on the order piofeiesses it i» checked off on 
the operations schedule which frequently is used as a route sheet, 
sliorving m chronological oidu the steps lequiicd m its completion 
Identifacation tags (Fig 6) as shown by Green (N \C Bulletin \q1 
14) accompany each lot and when it is leidv foi tinn fci to the next 
depaitment i move ticl et or move order is i sued the planning bond 
is adjusted to reooid the progiess made 

ACTUAL HANDLING OF ORDER -Of the foims lequiied m 
connection with an ouiei as many as possible are made out in achame 
by the planning department This lelicrts hop oltciala of much cleii- 
cal woik and centiahzes the lesponsibility foi getting the ovdei leady 
Aftei the muteiial is found available and is appoitioned a move older 
1 sued by the planning or routing section leleases it to the shojr The 
lollowing dcscuption shows typiial handlm„ as desciibed by Giten 
(N iCA Bulletin vol 14) 

Our routing force coitruHts of two people a young man whose duty it is 
to lav out the work ahead of the tactoiy and to cooidiiuitt the activities 
of all manufacturing dtpaitmcntB so as to produce an tven flow ot pro 
ductiori arrd a grrl who drspatches the job carda move orders material 
icquiBitioiis etc through the woils They are seated at a table with a 
caul filing cabinet between them In this e iliinet aie toiiiid the loute 
eards tor all items yyhrcli we make established us a peuiiaiieiit lecoid 
while the route sheet applying to the partitiilai order in quistioii la super 
imposed over the permanent route card 

Near the table at whitb our route clerks work is situated a battery of 
pneuniatie tubes which connect with all maiiiifactiiring centers and with 
focal points sncli as stores general office and shipping room Through 
these tubes are dispatched all job cards route tags setup order, material 
requisitions etc without effort and without loss of time 

By means of a planning board, Gantt charts, or balance of work 
sheets the work is lard out to provide each operator with at least 10 
hours’ work ahead Green states 

After the work is lard out there comes the question ot dispatolimg it 
A certain operation No 9 on Job No 1705 we will say is needed to be 
done The work is lard out ahead of operator John Smith who will run 
out of his present job in about 6 hours and will then he ready to go on 
operation No 9 
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Tlao loute cleik then isceituns definileb that the machine Intecl £oi 
this operation on the mute sheet mil he. a\ailahle Piohablj n setup is 
lequiiccl foi optntion No 0 so n setup older is issued to the toolroom 
icqucsting the setup of the machine foi this piitieulai opeiation and 
acUisiug at iilnt time iricludmt a iiiaigm of satety the machine must be 
resdj Toolroom lecoids show iihat the setup m question consists of 
and the setup noil piorccds accordinijh it the same time the loute 
eleik sends to the stoicsliepcr the requisitions (nliicli have alieady been 
appoitioiied) foi the luateri il needed for the operation mth the request 
to dehvei the mateiial to the niachiiie oi noikpHce designated On the 
route sheet a spice is piovided foi ehuk inaiks indicating that the setup 
01 del and the iiiiteiial requisitions hue been issued 

When the set up has been completed to the satisfaction of the manii 
factunng loiemaii he niitialb the oiigunl set up order which is sent 
immediateh to the route eleil who cliecl s his loute sheet to indicate 
tlint the setup is complete nid that the nmcliine is ready foi opeiation 
No 9 Lil emse when the miteinl is dehveiecl the manufactuiiiiK foio 
man examines it and having satisfied himself that the material agieea 
mill the specifications ou the lequisition he initials the latter and it is 
sent iinmediitity to the loute cleik who again chee! s his loiito sheet to 
indicate that the inatciiul has been delivered With tools leady and mate 
iial icadv the operation is leady for John Smith to noik on as soon as 
he IS available 

When John Smith finishes the job he is on he tal es his job card foi 
that job to Ins toicmiu who initials it and sends it to the route clerk 
Hcic the job caid is stamped out uid the new job caid foi opeiation 
No 0 on job No 1765 is si imped ‘in and sent to John Smith at Ins 
machine The foiuiian has been advised picviousij bj means of a duph 
cate job caul what John Smiths next job was to be and he has alreadj 
lustalled John on opeiation No 9 without loss of any tiiiio 

The job caid with which John is supplied while working on aiiv job 
shows him exactly whit the standard task time for the opeiation is as 
well as the piece rate at which he is to be paid 

Each foreman each ila> turns in a production report This lopoit ]ist» 
eveij job which cveiv opeiatoi fliiislics on that particiilai daj and also 
shows the quantity huished in each case These reports go diioct to the 
loute clcil who enters the quiiititics hiiislied on the lOute sheets against 
the vaiums operations Thus disci epaiieies in counting show up mime 
diatelj and can be investigated Also as the qiiantitj finished ou each 
operation is compared with the quantity finished on the pievious opera 
tion anj undue spoilage is brought to attention The information pro 
videcl bj the piodiiction report is of value m many ways and helps mate 
iiallj m oontiolling pioduction 

COUPON SYSTEM OF PRODUCTION CONTROL— A 

scheme oi pioduction control by means of detachable coupons is some 
times feasible It is used successfiilh m shoe raanufactuimg, pioduction 
of outleiy etc The following dosciiption of the system applied to cut 
leiy manufactuie is adapted fiom Dolliver (N AC A Bulletin, vol 20) 

On a coupon stiip (Fig 7), each operation is listed on a sepaiate 
coupon showing wheie it is to be peifoimed the late total earnings loi 
pioducing the woik in the standaid batch Special coupons are included 
m the strip for crediting pioduction to the loora or depnitment peiform 
ing the woik The coupon stiip is the equivalent of a job oidei issued 
to the manufactuimg depaitment to pioducL a specified batch of knnes 
A contiol of coupon numbers issued is maintained m the production 
contiol office The strips aie produced from duplicator masters whirli 
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have been prepaied for each item in the line Thus a peimanent file of 
master stnps is aiailable for uce at any time that a louting like that 
called foi on the ma<fter is nccessaiy This coupon system, as stated by 
Dollnei, has the folloivino ad\antaf,es 

1 A i»or\]t(lf,e tint only the operations called for in the cost sheet 
-Kill be pciloiraecl on the knife There is such a multiplicity of 
opeiations nhich conlj be and aie peiformecl on similar knives that 
it is almost impossible fox siipeivisois truckers oi opeiatois to 
caiiv them m then heads foi all the difftient items 

2 We feel tuie that the right piece prices oi standards iie being 
applied to the 3obs and the payroll cleik has merely to add up the 
coupons handed m by c ich man to ton pute his pay 

3 The miinbei ot the opeiatois ivho ptifoim each opeiation appeals 
on the leader coupon so that it is possible for supeivisois to check 
bad on faulty work fiom the inspection points 

4 In dctcunining the standard labor cost ot oui production foi each 
loom Me mtiely add up the amounts shoMii on the pioduetion or 
‘bent out coupon yvhich is torn fiom the stiip and sent to the cost 
department as the batch is sent from the manufactuinig room Mitb 
then opeiations finished 

5 A good followup foi pioductiou control purposes is possible mas 
much as batch numbers aie cliccl ed to the lecoids from the coupons 
tom off at \ iiiouB 1 ey stations and sent to the pioduetion office 

0 Extra operations and reoperations aio leadily appaient to the supei 
\isoi as theie is no coupon provided for opeiations othei than 
btandaid and the supervisoi has to appiove payment for all non 
stindnrd opeiations Thioiigh the use of special woil tickets toi 
these extra operations this excess cost infoimation can be re idily 
brought to the attention of the coat depaitnient 

7 Each batch is counted and checked at the vaiious inspection points 
to insuie that Me aie getting the count which Me pay toi on the 
coupons 

8 AVe feel that theie is less chance for eiroi inasmuch as the infoima 
tion is duplicated from a master uhioh has been oaiefully checked 
for aceuidcy 

Details of Procedure — ^The same nuthoiity as above shows the de- 
tailed pioduetion and cost piotedures thioiigh the use of the coupon 
system as follows 

1 From sales posted weekly to stock lecord oaids we find that wo 
need 50 dozen 7392 SliciMood two piece chop knives 

2 The stock contiol cleik makes out an ordei for 60 dozen 7392 bher 
M ood 

3 The schedule for the week is piepared, listing all orders vvliich are 
to he manutactmed 

4 The iiiasteis foi the 7392 Slieiwood are withdrawn from the file 
and two seta of coupon stiips (Fig 7), calling for 25 dozen each 
ore inn off and the master is filed foi futuie use Let us assume 
that one coupon stiip staits with the iiveting oi assembly opera 
tion in the foige room and eaiiies the vvoil through to inspection 
in the cutleiy finish room The second coupon strip cairies the 
batch from the inspection point thiough the finishing processes to 
the fallal inspection and pad mg The coupon strip numheis are 
entei ed on the oi der to be used in follow up 

5 The stock contiol cleil posts the stock record fiom the order which 
13 then filed in a visible file Necessary deductions fiom process 
stock for handles and blades arc made by the clerk at this point 
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thie e 


0 the cutlery 


7 Ihe tiiicker uitlidruus. from physical stocl the miinbei of humllea 
and blidcs called foi on the order and dehreis them Mith the 
coupon stiips to the rivet optntion The hiudlca and blades are 
rneted rnd the operator detaches the hibt coupon indicates his 
clod number on it and on the leader loiipon and plaees the balance 
of the coupon strip in the box with the standaul 25 dozen batch of 
Imves it the end of the daj the operator tmns Ins coupons into 
the odice from which point the} arc sent to the pa}ioU department 

8 The batch of woik goes through succosbive opoiations up to the 
point of inspection 

0 Ilic inspectors lool over the batch and record on the coupon the 
mimbci pibscd and the number leiectid Tlioso rejected aie le 
turned tor reoperation on a tchnislr tielit i. 25 dozen b iteh of 
good work IS made up tlie second couiion strip is placed with tins 
and the batch la sent thioiigh the successive opei ilioiis m the cut 
loiv huish room A record ot batches -which passed nibpection at this 
point IS sent to the pioduttioii office 

10 After the Inst operation has been performed rn the cutlerv finish 
room (siiniUrh in the forge room) the sent out ticket is detached 
and sent to the cost department These coupons ae necumulatod 
wetlli and a bcnt out cutleiy report is prepared from them by 
the coat department This report forms the basis for ciedits to the 
eullen finish room for the standard diiect labor allowance on the 
thiee elnssihcations two piece 1 nnes one piece 1 imes and stubs 

11 The sent out toupons are posted to the order cards in the visible 
file and servo ns a medium through which the piogiess ot the vvoil 
IS followed The totals for each item for the weel are also posted 
to the stock recoid curd 

12 Aftei leaviiio the cutler} department the woil goes to a central 
fiiushmg unit serving all products and located ph}sicall} some dis 
tnnee fiom the cutlery department This -work may or ma} not 
pass diiootl} to the pad ing room depending on the immediate sales 
demand for the particular item and the condition and size of the 
pad a„ed stock m the pad ing stock mom Iho flnishmg unit is 
used as i sort of leservoir to supply the pad mg loom stoel s 

13 As the batch is completed through to final inspection and packing 
a separate leport is made by the inspectors showing hatch number 
desciiption quantitv passed and quantity rejected This is sent to 
the pioduction contiol office vvheie an entiy is made to the stod 
lecord and the entiy on the follow up caid is closed out 


Job Order Accounting 

PRINCIPLES OF JOB ORDER COSTING— Oidei mimbeis arc 
assigned to all jobs oi lots of product foi which costs nio to be collected 
A cost sheet (Fig 8) is pieparcd foi each older, the coat of all mateuula 
used lb charged to the oidei oi cost sheet through material lequisitions 
01 billb of mateiials All direct labor chaiges applicable to the job are 
recoided on time taids oi laboi tickets and summaiized on the cost 
sheet foi the job Applied oveihcad chaiges are aimilaih shown The 
elements of manufactuung costs are thus brought togethei in. one place 
to be divided by the number of units pioduced to anive at a unit cost 
A Work in Process contiol account of all jobs is maintained m the 
general lodger or the factoiy ledger The cost of all work m piocess 




CHARGING DIRECT MATERIAL— The souices of mateiial 
postings aie stores requisitions, bills of mateiial, or mo\e tickets issued 
when mateiials are mo\ed fiom stoiesroom to facton A.ftei posting of 
issues to stores ledgers has been completed the loquisitions are soiled 
daily by order numbers, and posted to then lespectne cost sheets 
Fuithei handimg is explamed by Reitell and Johnston (Cost Account 
mg) 
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The leqiusitiona can be aoited ig to depaitmenta dailj and an enliy 
made in the factory journal foi the total of each daj s issues If dailj 
entiles aie not made lot the stoios issiim a summary entry is made at tlie 
close of each month The effect upon the departmental Woil in Ptocesa 
Iincntoii iiccounls and the Stoics account is the same nhether the sum 
niaij ot stores issued is enteicd m the tactoiy journal daily oi monthlj 


If monthly entries aie lesoitod to the daily suramaues may be 
placed on a monthly sunimuiy of stoios issued and a journal toucher 
picpaicd theiefiom 

Woil in Piocess — Department \ $ 

Wurl in Piocess — Dcpaitmeiit P 

fetoics $ 

Matciml in Pi miss 
fatoics 


If departmental work in process accounts aie used, hlic icquisitions 
must be soiled by older numbcis and also by departments 


Scrap and Defective Work — Sciap and spoilage must be credited 
back on the cost sheets being enleicd m led oi else m a special space 
piotided on the cost sheet Repaiis to pioduct judged defective consti- 
tute pait of the depaitraentnl oieihead and should not oidmaiily 
appeal as a job cost This is explained by Scebei (NAG A Bulletin 
lol 18) 


Each depaitraent is dni),cd bad iiith the cost of all lepairs to product 
If the eiioi IS located betoie the (,oods leave the faotoii the foicinan 
villi iiial e the lepairs and chaige tins excess cost against his own depart 

Goods returned by the custoinci aie passed through oui complaint do 
paitmeiit wheie wc decide vihcther the product should bo rcpaiicti or 
whtthei it would be dicapei to sciap and leplice the lot It the springs 
nie to he lepiued vie entei a new pioduction oulei and return the 
spiin„3 to noil 111 piocess at the oiigmal cost The toienian viill lepaii 
tiic spiiivb on this Older nmnbei and when the job is costed vie vidl 
icchiigp cost of sales with the oiigiiial cost and charge the icpan time 
(o llic departmental burden 

On the othoi hand Van Ricklo (Cost Accounting) believes that 
defective work should be diiectly allotaled to the jobs to which it 
applies inbtead of bcino chaigcd to oveihead Cost icqiuicd to leplace 
the defective woik is chiiged to the piopor job ordci numhci Cost 
value of soiap and reclaimed mateiial and penalty wage deduction of 
the vvoikman responsible foi the spoilage are credited to the job The 
following illustiation is given by Van Sickle 


Direct material c 


(,10 00 
ll 00 
15 01) 


Reclaimed mateiial 
Sciap mateiial 

Cost of spoilage 
Spoilage wage deduction 

Net cost of spoilage ineieasing the cost of job older 


(.5 00 

100 BOO 
},G 00 
15 00 
tl 0 00 
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It IS doubtful wliether in piactice thi"* piocoduiL can be iigoiously 
enf Diced 

CHARGING DIRECT LABOR— Time tickets foim the basis q£ 
labor charges to the cost sheets These tickets must be so designed as to 
show laboi houis and the cost on each job woiked on by the depait 
ments Aitei the tickets ha\e sened their puipose in the payioll de 
paitmcnt, they aie turned oiei to the coat department The latter 
analyses the tickets aocoiding to diiect and mdiiect laboi by operations 
and departments The results of the anahsis aie recorded on a labor 
distribution sheet Direct laboi time tickets aie then sorted by pioduc 
tion 01 del niimbeis and posted to cost sheets (Foi detailed presentation 
of Payroll Accounting and Laboi Costs see Sections 15 and 16, also 
summaiy appealing liter in this section ) 

Contiol o\ei postings is obtained by aicumulating daily analyses on a 
monthly recapitulation sheet fiom which i journal \oucher is prepared 
at the end of the month This \ouchei debits an appiopiiate Work m 
Process account oi accounts and ciedits Payioll Accrued The balance 
in I aboi in Process must chock against the total labor charges of un 
finished job cost sheets 

The pioceduie foi costing laboi to jobs yaiies m actual piaotice The 
following quotation is from Seeber (NAC 4 Bulletin vol IS) 

We ore using a duplicate labor ticket which folds oier a carbon and 
which IS BO aiixnged that any employee can lepoit six different yobs or 
operations within my one day The oiiginal or top copy is used foi 
cost puipoBos md the duplicate becomes our payroll recoid A new ticket 
IS started for each employee daily Each morning the tickets for the 
preiions day aie torn apait and the duplicate is sent immediately to the 
payroll department wheie it is enteicd to the credit of the employee on 
our payroll bool s 

After sending the duplicate time ticl ets to the pa\ roll department the 
timekeepers send the oiiginal to the dmsional posting clerl s where the 
coat ot performing the vaiious optiations is posted to an oiigmal and 
duplicate cost analysis sheet 

The posting clerk will recoid the pioduotion department number the 
operation, the employee nuinbei machine oi furnace iiumbei the time 
consumed and the laboi and burden coat Oui posting machines are of 
the fiat bed type and are equipped yvith caiboii lolls In iddition to 
posting to the cost analysis copies wo receive a proof sheet or summary 
of a day’s posting and this becomes the credit to the dcpaitment foi its 
day s pioduction the entry being debit Woik in Piocess credit Opeiat 
mg Department 

These cost analysis copies remain in the lire files of the diyisional 
superintendent until the orclei is completed and are constantly refeired 
to by the foremen who can tell at a glance yvhich operations haye been 
performed and whetlipi the operators are meeting the estimated quantity 
pel hour The production depirtment also uses these copies in cheeking 
through on their piomised shipping dates 

CHARGING MANUFACTURING OVERHEAD —Under job 
ordei proceduie, expenses are ajjplied to production by means of expense 
rates Such rates may be calculated at the end of the month on the basis 
of expenses actually mciuied or they may be predotcimmed on the 
basis of estimated future expenses (See Sections 19 and 20 ) By using 
the latter method, total job costs can be asceitained within 24 to 48 
hours after completion of an older, otheiwise it is neoessaiy to yyait 
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until the end of the month foi such costs The cost cloik computes the 
o\eiheid cost to be chained to the oidei and posts the amount to the 
cost sheet In thib ¥aj the total job cost is composed of actual mate- 
rul, nttuil laboi, and estimated oaeihead costs It onlj actual costs me 
desuoJ the cost sheets aie collected by use of a supplementary over- 
head rate (see Section 19) oi latcs biaed on actual expenses inclined 
aie eraplojed Fiom a summau of such oieihead amounts a joiunal 
\ouchoi IS picpaied chaigmg Woik in Piocess and cieditmo an account 
called Applied M mufactuiing Expense oi Absoihed Oioihead, etc 

SPECIFIC CHARGES — Costs often chaiged to a gnen oidei con- 
sist of such items aahicli vcie specifically incuiicd foi tint oulei and 
ylioso benefits me not expected to lust beyond the coinplclion of the 
Older Special expeumental and othoi cnginceimg expenses, use of spe- 
cid tools dies etc aie legitimilc charges to job costs 

All such diiect chaiges must be evidenced by piopti vouchers anthoi- 
izmg the chaiges These aic posted to the lespective job cost sheets and 
summanzed foi entiy m the ajipropiiate joiunal 
Woil m Piocess $ 

Applied Expense $ 

At times it may be nocessaiy to cicdit 'omc account othei than Applied 
Expense, such as a piepaid item, oi Tool and Die account 

An example of a specihc chaige is given bj Hatch (N AC A Bulletin, 
vol 9) Aftei mateiial laboi, and oveihead have been posted to job 
oust sheet a die chaige is applied at a flat rate pei forging estimated 
to extinguish the cost of the dies by the time they aie used up (Foi 
specific charges on government contracts, see Section 3 ) 

FREQUENCY OF POSTINGS — Postings to job cost sheets m ly 
be made daily weekly, monthlv oi wheneiei an ordci is finished It 
vanes even foi each cost element Factois mfluoncmg the frequency of 
posting depend largelj on convenience and of couise on the volume of 
postings to be made 

Acooiding to Reitell and Johnston (Cost Accounting) matoual 
lequisitions aie posted daily, Jaboi time tickets daily oi when the job is 
completed Daily posting is gaming favoi, for such flguies aie an aid 
in conti oiling pioduction efficiency Thus Gilbeitson, leporting on cost 
accounting in motion picture pioduction (NAG A Bulletin, vol 14), 
states 

All reports showing woik done on the pictures aie fuiwarded to the 
accounting department anil all data are accumulated under the vinous 
subaccounts on a daily cost sheet This sheet usually shows the budget oi 
estimated coat of the picture and the actual accumulated cost to date 
Copies of this cost sheet are distributed to the executives of the studio as 
well as the production maiingoi 

Daily posting is also advocated by Hatch (N AC A Bulletin vol 9) 

The material is posted directly to our cost card from a daily repoit 
of steel delivered to the liammei 

The direct labor expended on the job is posted fiom daily time cards 
to the piopei cohirans on the cost card There is a column for each opoia 
tion A compnison ot the pieces reported on each operation and 



408 SPECIFIC ORDER COS! S’k STEMS [feec 8 

po>fted checl ed flith the amount of ateel deh\ered to the ]ob fur 
niehea a apleudid chetl on the actuiacy of the daily time card couiit 

Gieen (N VGA Bulletin \ol 14) states 

Eaili morning all job carda and production leports for the preiioiiB day 
hn\mg duly aeiied then purpoaea in helping to control the pioduotion 
through the chop aie turned oiei to the pnyioll cleil and flora the data 
thus aiailible the pajioll la made up Piom the payroll eleik the job 
caida go to the cost department ubeie they are used to determine the 
labor and ovcihead costs Similarly material requisitions used to eontiol 
the How of niiterials thiough production aie turned over to the cost 
department where they aie used to detcimine material costs of our job 

On the other hand, whcie the volume of postings is gioat a saving 
may be effected by accumulating lequisitions and time tickets after 
£.01 ting and filing in a jacket or pn\ elope foi summary posting to cost 
sheets when all such documents aie in Fig 8 lepie ents a cost sheet 
designed foi summaiy postings, as it appeals on the face of tho en 
velojie The envelope in winch lequisitions time tickets and other 
chaiges aie filed shows on its reveise side the mfoimation m Fig 9 



Frequency of Overhead Postings — Manufactuimg eajiense is ordi 
nanly not posted daily It may, howevei, be posted whenevei conven 
lent 

1 Whtnevei an order has cleaied a depaitmcnt oi cost center 

2 Wcelly 

3 Monthly 

4 When oidei is complete and turned over to finished stocl oi ship 
ping loom 

Ebeit (Co’^t Accounting foi Anplane Pioduetion NAG A Bulletin 
vol 19) states the case as follows 

Time tiel ets are prepared for each job and workman dailv These time 
tickets are gathered by the timekeepei and oompaied with the master 
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tlocl caid to account for all time The time tlcl eta are then aortod b? 
job oirleis for each department 

A smnmnn of wapce distribution In lob oidcis and expense accounts 
]s made each wed showing the total 1 ihoi foi each oidei Aa oiii o\ei 
head is filmed as a peicentage ot diicct laboi this snmmaii alsn indi 
(iitcs the amount of oieiliead applied to eacli ordei This siinimaii is then 
jioatcd to the coat sheets or expense accounts bi depai tmeiits 

RESPONSIBILITY FOR COST COMPUTATIONS -Respon- 
sibilita foi cost figiuea lesta on the cost accounting depai tment It is 
cluioOJ with the duty of 

1 Maintaining the necessarj cost records 

2 Issuing regular monthlj statements 

o Isbiiing Intel im statements wtel Ij and dailj as a guide to manage 

Woik must be subdnided so that bottlenecks m cost assembly are 
minimized and lequned reports speeded up This is illustiated by 
fjcclici (NAG A Bullotm \ol 18) The cost depailment is dnided 
into lliiee gioups undei the diicction of the chief cost account int 
Tlio first group deals entiiely witli labor They receive the cost copies 
of the duplic ite laboi tickets after they have been posted lu the factory 
to job numbers, to„ethei with the pioof sheet of daih postings and by 
means of a peg board system they cliaige each depai tinent with its shale 
ot the labor and ciedit each for the labor and bmden absorbed on pio 
ductiou They accumulate dailv the day ivoik and piece woil both male 
and female and then distribution of payroll must a^iee e\cn dn with 
tlic pay 01 edited to the employees accounts in the payroll depai tmciit 
Iiulnect labor is analyzed into seieral gioups such as supen isioii iiistiuc 
tion waiting for w oik sweeping and cleaning nioy mg of sLocl cldirnl etc 
The second group I y\iU call oui cost summarizing group IVheu they 
iccono the notice of final shipment thev call in the cost analysis copy 
fioin the diyisioiial factoiy oleils collect paitial shipment slips and 
icipiisitions foi direct supplies and mnteiials and siiiumaiize the costs 
which me then applied to the cost depai tinent copy ot the sales iinoiii 
The thud dnision is handled diiectlv by the cost accountant and his 
assist ml This includes the factoiy joiiinal thiough yvhicU all tabulations 
and closing entries aie passed and the factory ledger 
VALUING WORK IN PROCESS— Tlio ynliie of yvoik in piocess 
IS made up of mateiial, laboi, and bliidon thiough the singe of coin- 
jilption leached at the closing date Hence it consists of the sum of all 
chiiges appealing on cost sheets lepiesentmg unfinished jobs pioyidid 
all posting is up to date Theiefoie legaidless ot the piaetice folloyved 
concerning the fiequenoy of posting, all material lequisitions time 
tickets, and voucheis lepiesenting direct charges must be posted at end 
of the cost period 

In addition overhead must be ascei tamed If burden is based on 
direct laboi cost, man hours machine hours, etc, the necessary qinn- 
titatne data aie found and rates applied to get the total overhead The 
latter is then posted to the cost sheets, and summarized on a journal 
voucher, debiting some Work m Process account and crediting Applied 
Expense In this yvav, the liye cost cards constitute a book myentoiy 
of yvork m piocess As stated by Seeber (N ACA Bulletin yol 18) 

In tal ing an inventory of work in process it is onlv necessary to add 
the cost or the operations to date and yye have the yalue of our 
goods in process as close as it would be possible to price any phisical 
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Along Uie samo line, Beilell and Johnston (Cost Accounting) state 

The total accuniuKtul chaigea on the job older cost cards covering un 
completed jobs at the end of the month can be used as a veiification of 
the departmental WoiL. m Piocess inventoiy contxol accounts 

WORK IN PROCESS CONTROL— The file ot cost sheets may 
be contiolled by 

1 A single Worl in Piocess account 

2 Separate accounts foi each depaitmcnt or cost center 

d beparnte accounts lor each element o£ cost 

Cliaiges to Woik m Process aie made fiom journal voucher sum 
manes When goods aic completed, thej aie turned over to Fmishtd 
btock 01 to the shipping depaitment Notice to the cost depaitment is 
gn en through a finished stock debit memo oi similai document The 
cost department then goes thiouah the lollowing routine 

1 Hemoics the cost sheet from the active file 

2 Completes the cost sheet bv supplying missing postings 

3 Computes total and unit costs on this oidei for use bj finished stock 
ledger cleil and subsequent use m costing sales 

4 Enteis cost sheet data on a summary of completed production 
01 dels (Pig 10) and files the cost sheet 

5 At the end of the month piepaiea a journal voucher on the basis of 
the completed order summary 



The summaiy journal entiy is 
Finished Goods (or Cost of Sales) $ 

Worl in Process $ 

Wheie each element of cost is lepresented by a sepaiate Work in 
Process contiol ti edits me made to 

1 Mateiial in Piocess 

2 Direct Lahoi in Piocess 

3 Manufactuiing Expense in Process 

4 biich items as aie indicated in the ‘Other Charges’ column 
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luguies foi these ciedits aie taken fiom the summary of completed 
orders which has sepaiate columns foi each cost element (Fig 10) 
\Vheie W ork in Piotoss contiols etist foi each tost tentoi cieJits for 
completed pioduction aie to indiiidual toat centei Woil in Piece's 
ntcounta It maj howpier be adiisable to make tiansfeiriU;, entries 
in ordpi to keep the accounts in step with the progiess of the oidti m 
the shop Such interdepartmental transfers are made accoiding to 
Rpittll and Johnston (Cost Accounting) wheneici a job is fimslied m 
a depaitment Van Sickle (Cost Accounting) howevei, suggests less 
fiequcnt enteiing Accoidmg to this souice 
The purpose of separate cost center inventory accounts la to segiegatp 
the cost of paitiallj finished jobs by cost centeis and therein pioiulc foi 
gieatei ease and aoomaci in leiifjint, the Work in Process control account 
balances with the auxiliary job cost lecords 
Fig 11, taken flora Van Sickle (Cost Accounting) shows how the 
finished goods transfei is computed The figuies on the completed cost 
cards are summanred by cost centeis, the departmental ti insfeis mdi 
catccl and accumulated until the finished goods stage is leached 


Fia 11 Recapitulation of Cost of Finished Joha by Cost Centers 

FINANCIAL STATEMENTS AND OTHER SUMMARIES 

The financial statements undei a job oidei system are no diffeient fii 
statenicuts prepared under other cost systems I'lom the iccounts tin 
aio piepared 

1 Piofit and Loss Statement supported by 

a Statement of Cost Piodnction (see Section 0) 
b Statement ot Cost ot Sales 
c Selling Expenses Administrative Expenses 
(1 Nonoperating Expense and Income Statements 

2 Balance Sheet suppoited bj such schedules as are deemed necessn 
including a Surplus Statement 

Cost Reports in Job Order Plants — ^In the case of job older plai 
significant cost reports cover such items as individual job cost she 
(particulaily on orders involving heavy expenditures of time i 
money), summaiy cost sheets pioduction center costs, defective vv 
reports costs by Imes of product, etc 

Summary Cost Sheets — Many job oidei plants summaiive then 
costa on special cost sheets The puipose may be 

1 For comparison with past order costs tor similar work 

2 Aa a baais of coat and mico estimates on future work 




412 


SPECIFIC ORDER COST SYSTEMS 


[See 8 


Hatch descnbes the proceduic as follows (N \C ^ Bullptm \ol 9) 
We now total all charRea on the job cost eaid deduct the lorRinga 
scrapped liom the tot il pieces foioCcl and diaule the total cost by tlio 
good pieces to determine the manutaetuiing cost pci jiiece This informa 
tiou 111 hunmiaij form together with the selling and adniiiiistiatuc cost 
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Bellini, price nud profit (ot loss) 13 then transferred to a master cost card 
Mhirh IS 0111 comparitire record of all orders or lota produced on tbit 
puticular piece 

Similaily in motion picture piodutlioti Eiaemm (N A C A Bulletin 
\ol 15) states 

tVheu a picture la finished a final coat sheet ra made out shoiving 
the actual cost bv cldSbihentions as compared to the budget 

Dollnei dcnciibes the coat suramny for a cutlery rnanufaetuicr 
(N\CA Bulletin, vol 20) 

These total cutlerj room labor costs aie transfen eel to a summary cost 
sheet (Fig 12) nhieh includes pliting and finishing labor togetlicr with 
llu fiuaiitity mid cost of inutciids including packing such as boxes and 
discs The oterheads nie also ipplied on this sumrnuir sheet each class 
of kiufc haring its paiticidai bnidtii rate 

Fbcit desenbes a (let elopment cost leport for an aiiTihne raaniific- 
tuici (NACA Bulletin, vol 19) 

As most nett detelopments cover a long ptnod ot tune wc heherc it la 
auflicient to mal e a summarized report at the end of each month (I if, 13) 
The moiithlv smnmait of oxpenditiiica enables managcmi nt to fiillntv 
llie cost of development from month to month as compared to the oiigiiidl 
estimate 

In addition at the end ot enrli week a repot t is furnished to those 
icsponsible foi expenditures which mfoims every one of the proyess 
being made 

COST OF DEVELOIUNG ILTUSTRATFB MODEL 

Month Ending Spctcmiii-r 30 10— 
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Fifcs 14 and 15 used by Ebeit (N ^CA Bulletin, vol 19) show de 
tailed and summaij. costs on aiiplancs They also seivc to illustntc thr 
subdivision of costs of ditteicnt pails oi assemblies 


COST PER AIRPLANE ElBEICATED 
ON ORDER 431— QUANTITY OF 50 
K Si IRTEI) JUNF 20 10— COMPLFTFn DfCFMIIEB 13 10 — 


Yoi 
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Assembly Order Costs 

DEFINITION — Industries which inmufj.ctuie some piits £oi 
stock and puiclmse others which aio subsequently assembled into a fin 
ished pioduct issue assembly oideis indicating the mateiials to be 
assembled Cost aLCuniulated foi these oidcis aie luiovvn as assembly 
costs They aie a foim of spectfic order costs 

Aecoidinj, to Neunei (Cost Accounting), such coats 

iiivohe piimaiily Isboi and manufacturing expenses since material 
coats iitie lieteimmed when the parts weie manufaotuied oi puicbaaed 
The job sheets used foi the collection of this cost information aie known 
ns assembly or subassembly job ordei cost sheets 

Assembly coats aie u ed m plants manufacturing e'ectiical paits sub 
sequpntly assembled in finished loim household appliances ladios 
assemblies foi automobiles etc 

ASSEMBLY COST PROCEDURE —Upon leccipt of a sales oidei 
an a'sembiy older is issued which autboiiics the iactoiy to lequisition 
finished paits fiom the stoiesioom and as'emblc them in aocoidanoc 
with a (ustomeTs specifications The assembly cost sheet shows in addi 
tion to the parts leqiiiied, the labor ind oveihcad expenses mcuiied in 
the assembly piocess Fig 16 fiom Neunei (Cost Accounting) is an 
assembly coat sheet lor 150 hand dulls The costs tor paits making up 
these dulls are talcn fiom the stores ledger if they ne purchased or 
aie based on job order cost sheets it manufactuied within the plant 

A moie detailed cost proceduie is given by Gillespio (Intioduotorj 
Cost Accounting) as follows 

Tims m an lutomobilo factoiy wheels, frames and axles (parts) may 
be mauiif ictiiied in separate depaitments and later these paits may be 
put tonether to produce the finished assembly i e the complete automobile 
In such an oi ganization there maj bo two types of production oidois 
parts production orders issued to the heads of parts departments and 
assembly orders issued to the heads of assembly departments Foi cost 
acommtiiig piiiposob it is necessarv to determine the cost of parts and 
to Use the paits cost m determining the cost ot the assemblies 

ihe proceduie foi assembly costs is illustrated by Gillespie in Fig 17 
and explained as follows 

Here it IB assumed that puts ‘ b’ and t are mamifrctured (in Depart 
merits ‘B and G respectively) and then stored in a component parts 
storeroom These parts arc drawn from stores as required and assembled 
into units of Product "X 

1 A cost sheet is set up for each lot ot parts manufactured (re for 
each parts production older issued) and the cost of production is 
compiled 

2 When the lot of paits is completed, the parts cost sheet is closed 
and the cost of the lot of paits is charged to a component parts 
account (Finished Parts) (Ihcse accounts are similar in foim and 
operation to the materials accounts a sepal ate account is set up 
for each type of parts stored m a finished parts ledger ) 
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ASSEMBLY COST SHEET 

Description Hand Drill Job Order No 147 

Date Ordered 1/2/— Date Due 1/20/— Date Finished 1/20/— 

Quantity Ordered 150 Quantity Finished 150 

LABOR COST 

Date 

Operation No or Description 

Hours 

L^bor Cost 

Jan 11 

13 

13 

14 

Assembly #1 

Assembly ^2 

Assembly #3 

Paint 

63^ 

$ 5 25 

3 38 

4 73 

3 50 


TOTAL 


$16 86 

MATERIAL COST | 

Date 

Part No or Description 

Quantity 

Price Per M 

Total 

Jan 11 

11 

11 

11 

13 

13 

13 

13 

13 

423 

463 

465 

498 

499 Handle 

501 Wh«l 

Paint 

300 

150 

150 

750 

150 

300 

150 

150 

2 

$ 4 53 

250 25 
450 20 
10015 

1 50 

35 70 
1O0 83 
4,532 46 
751 25 
750 00 

$ 9 72 

75 08 

67 53 

15 02 

1 13 

5 36 

48 25 
679 87 
112 69 

1 50 


TOTAL 



$1,00915 

SUMMARY 1 

Materials Cost 

Labor Cost 

Manufacturing Expense Cost, 75% of Labor Cost 

$1,00915 

16 86 

12 65 

TOTAL 

$1 038 66 

Average Cost per M 

$6 924 40 


Note The arrangement on this form is suitable for nsc with accounting machines ol the adding 
irachine type 


Fig 16 AbbcmUy Cost Sheet 
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3 Paits are drawn horn stores by meuns of parts requisitions Parts 

a redited to parts accounts 
b Chained to assembly coat sheets 

i An assemblj cost sheet is set up for each, asaembly production order 
Ilie cost ot isseiublinn the lot is compiled on this cost sheet 
S (Not illustiated in the diagram ) When an aasembly order is fin 
iblied the assenibh cost sheet is completed removed fiom the 
assembly ledger aud charged to a Finished Assemblies account 

Pigs lS-21 coveimg foims used m connection wiLli the manufacture 
of caibuietors illustiate the pioblem of determmmg the costs ol individ 
ual parts to be used later in final assemblies, purchasing manufactuied 
parts from outside vendois, recoiding subassembly, and final assemblj 
costs 

A record of manutactuied parts and other raw materials is kept, 
separate fiom the usual stoies recoids The individual paits pioduoed 
are recot ded on Fig IS Castings and other parts used m the finished 
pioduct, if puichased fiom outside tendois and which aie to be used in. 
assemblies aie lecoided on Fig 19 These two recoids foim the basis 
foi matenal consumption entries on the subassembly cost reooid (Fig 
20) Provision is also made on the lattei form to reooid direct label 
charges As paits completed undei subassemblies aie used foi final 
assembly they aie enteied on a final assembly reooid (Fig 21) In- 
formation on this foim is taken fiom the various subassemblj cost 
recoids as to matenal and luboi ohatoSs Oveihead applied is shown 
in the summai’y at the top of the foim The manufactming costs are 
expiessed as costs per 100 pieces divided between material laboi and 
overhead The foim has the advantage of comparmg the costs pel 
100 from different iiins 

RELATION OF SALES ORDERS TO PARTS ORDERS— In 

manj instances vvheie sales oiders are received fiom customeis for 
complete units compo ed of finished parts and assemblies a pioduotion 
order is bioken up into a senes of paits orders These aie manufactured 
in sepal ate depmtments and stored in apeont fimshed parts stores 
rooms Thus, m discussing this tape of costs, Mooiman (NACA 
Bulletin voi 13) states 

A Pi eduction Older Record is made up for each part produced in the 
plant The necessiiv mfoimitioii legaiding mateiinl and weight of the 
matenal required loi one piece is shown and serves the purpose of rrakmg 
up the pi eduction older foi the plant As each pioduction order is sent 
to the factoij the fact is so indicated in the spaces provided When the 
work coveied bv the pioduction order is completed the infoimation of 
qu intitj leceived by the stockkecpci is filled in 

Ebert, discussing aiipkne manufactuung costs (NACA Bulletin, 
vol 19), speaks of the release of orders for production as follows 

When an aiiplane order either eapciuuental or production is icady 
for fabrication the ciioiiieeriiig depaitmciit prepaies a list of all blue 
prints coveting the paits neceasarj to conatiuct the airplane When the 
oidol IS leleased to the shop for fabrication the engineeimg dep irtmeiit 
forwaivls this list to the production department The pioduction dcpait 
raeut then pioceeds ns follows 
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1 Asbi(,n8 ordei luiraber ind inepnita schedule 

2 ricpaieawoil oulci 

3 PicpaiPB loute tag 

4 Pi epai es I cquisitions 

The pioduction depaitment being informed ns to the deliiery schedule 
niepares a inastei pioduction schedule indicitmt, -nhen eich miioi unit 
IS needed Alter the master pioduction schedule is oomplcted i « hcdiile 
of the detailed paits in each deputmciit is piepaied so that a complete 
pictmc ot what must be done to accomplish the production schedule is 
a\ail ible 

CODING FOR PARTS — In ordei to avoid confusion oloai identifi- 
cation must be piovided foi all puts u-cd in assemblies biidi idciitihci- 
tion must stait on the parts cost sheet ind then follow tliioufeh to the 
assembly cost sheet The follovvint, cli sification coveiing niipl me 
paits IS tal en fiom Ebeit (N AC V Bulletin vol 19) 

An airplane oonsists of many small parts assembled into a lolativoly 
small number of major units that can be handled and sold aepiiatily 
Consequently most airplane manufacturers acciunulate costs on then pro 
diiftion by major assemblies separated by function such as stiuetiiral 
puts fixed equipment and extia equipment This is accomplished bv 
istablishing unit designating numbers as shown in Eig 13 Eich group is 
biolcn down as tollows 


0 WiNO Gnoup 


01 Uppci Wings 

02 Centci Wings 


Ul Lowei Wings 


04 Ailerons 


1 Tail Group 
11 Stabilizer 


12 Inn 

13 Elevator 

14 Rudder 


2 Rniiy Group 


21 Pusebibe 


22 Baggage Compartment 


3 I VNDING Geap 
’1 Mam T aiuhiig Gen 
32 Tail Wheel Gear 


4 Pow PR Pl vnt C no' r 

41 Engine and Accessories 

42 Fuel &v stem 

43 Oil Sj stem 


6 Fixeu PquiPvtrNT 

61 Instiumenta and Boar 

62 Seats 


63 Vii Controls 


64 Electrical Equipment 


ExrnvEQiiPMCsiT 
«1 Rulio 

(i2 0\i gen Equipment 
63 Photogiaphie Equipment 
04 Fill! 0 Equipment 


The list of numbeis shown is not complete but is tuoHgli to show tho 
unit grouping and can be biol en dorvn into thiec numbers to get detailed 


42 Fuel STSTrvt AssmiuT 

421 Mun Gas laid 

422 Lines and Connections 


The coding and classifications in Fig 14 aie slightly different fiom 
those m Pig 13 
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CONTINUOUS PROCESS COST SYSTEMS 


Definitions and Characteristics 

DEFINITION OF PROCESS COSTS— Piocess costing lopto- 
scnts a type ot tost piotediue loi contmuou^ oi mass prorliu tion mdus 
tuts In such industries output consists of like milts, each unit being 
piQCCSsed m like manner Therefoie it is assumed that the =inie imount 
of inateiial, laboi, and oveihead is chirgeible to each unit piooesstd 
The cost of 1 unit at the end of any manufactuiing pioce s can be 
ipadily deteimined pioiided costs aie accumulated on a luocess basis 
ind a leiord of units pioduced is aviilable As stated by Nuvloie and 
Gainei (Elementary Cost Accounting) 

Wlitii 1 educed to its barest esseitials process cost aocoiiiitiiig is the 
proitiUiie by ivhich nmt pioduct costs aic obtained (on a histoucal bisis) 
tluough the application of some tjpe ot aceiaging technique 

It IS howeiei, not nectssaiy that piocoss costs he on a histoucal basis 
fciuh costs may be obtained on a basis of standard as well as actual 

(OSts 

\midon and Lang (Essentials of Cost Accounting) emphasize the oon.- 
ditions fiuoiing piocess costs 

401 indubtiY manntaeliii ing a pioduct in mass oi hull ina! ing a dit 
fcioiitiation ot ai tides diflicult oi impossible will hud u c foi process 


Thus tile conditions for use of piocoss costs no 

1 Contimioiis oi mass piodiutinn 

2 Loss of identity of indnidiial items oi lots 

i Complete staiidardi/ation of pioduit and processes 

CHARACTERISTICS OF PROCESS COSTS— The (hmactei 
istics of a process cost system aie 

1 Accumulation of material labor, and manufactuiing expenses by 
piocesses 

2 Acemnulation of costs on a time basis iisiiallj daili wiellj or 
monthly 

3 Use of pioduction leports to indicate operation piocess oi depart 
mental output 

4 Aieragmg costs of each piocess oier the output to secuic the cost 
per unit pci process 

5 Costs must tollow the product hence costs aie acriinnilated and 
tiansferied fiom process to piocess as the pioduct is tiansfeired 

425 
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PROCESS TYPE OF PRODUCTION —Many companies, though 
manufaetuimg tor stock, accept oidcis liom rustomert. m ad\ ance of 
manufactui e Othei companita, cateiing laiaCly to custom tiade, occa 
sionallj m inuf ictuie foi stock Consequentlj, man> manufaotureis \uiy 
then specifications fiom time to tune and find it necessaiy to accumu 
late costs by job oidcis At best tlieie is a tendency for the job oider 
to piedumimte in soi&e conccins while in others the piocess method 
tends to piesail As slated by Dohr, Ingliram, and Love (Cost Aocoiml 
mg) 

It IS not necessary that the entiie plant be placed on the same basis 
in so lai as the coat methods aie conceiiied au3 it necessarj the coat 
Bjatem wdl include the job oidci basis lor one department the piottas 
basis foi another and so on In e\pi} t ise the best method should be 
Selected ha\mo m mmd the nature ot the pioduct the result desixed and 
the cost ol obtuimnt, such results 

Accoiding to Van Sickle (Cost Accounting) pioce&s costs aic used 
extensuely in 

1 Some inaniifactuiing industiics 

2 lliiuut, opciations 

3 Public utilities 

Specific illustiations of the manufaetuimg gioup are those industries 
engaging in the continuous process production ot commodities foi finished 
goods btocl such as touiidries blast furnaces tm and iron mills cement 
and lime mills, pipe and pipefittiiio mnnutaetureis paper and rubbei 
manutactuieis automobile plants paint faotoiios ceramic plants food 
product concerns and ice manufactiireis 

Examples of the mming and guairy groups are coal sulphur elaj stone 
and sand companies 

Public utilities engaged m the production of electiic pouci steam heat 
and ailificial gw aud the pumping of watei use pioccss cost systems 

In gcncial, plants using piocc„s costs may be classified as follows 

1 Production of a single product 

2 Pioduction of a vaiioty ot pioducts using the same pioductive faeili 

3 Pioduction ot a xarietj of pioducts using separate facilities, that is 
o sepaiate plant for each product 

Eaamples m the fiist gioup are found m the manufacture ot ice, 
cement sugai, bucks chemicals etc Next aic those plants that manu 
faotuie a vanety of products using the same produotue facilities Pro 
duction may be earned on simultaneously on seveial pioducts oi by 
suoiessuo luns Illustiations are the manufactme of different styles, 
types and sizes of tojs, diffeient types of buck, tile ceiamic products 
etc Finally there aie those plants that pioduce a vanety of pioducts 
from specialized equipment This may be done bx snbduidmg a plant 
each subdivision specializing in one product, or building separate plants 
for each product Thus the last named gioup is much like the first 
since each plant manufactures but one pioduct For example du Pont 
has sepaiate plants for the manufactme of gunpowder, synthetic cam- 
phor, layon nylon, etc 

ADVANTAGES AND DISADVANTAGES OF PROCESS 
COSTS — The chief adaantages of piocGl-S costing are 
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1 Costs aie computed periodically usually at the end of the month 
only 

2 Ease m computing arerage costs pioaided the product is homo 

3 tess clerical effort and expense than in ]oh ordei costing 

As opposed to these the disadt antagcs of pioccss costing aie 

1 Wheie histoiical piocess costs arc used, they aie not dcteimmod 
until the end of the cost period This hus a tendency to delay statement 
piepauition 

2 Aeeiage costs aie not always acemate This point is emphasired 
by Lawience (Cost Accounting), who gives the follov ing ilhistiation 
based on foundiy costs 

Foundry coats weie foimeilj computed by the process method and 
applied to the pioduct on a pel pound basis legaidless eit sire oi 1 ind of 
rastints In fact howeiei the pioduct of a fonndn consists ot both 
liiii,e and small castings some of eitliei si/o heim, niueli inoio difficult to 
iml e than others so that the aierage cost found hj the process method 
(iocs not apply corioetly to many castings 

3 'Whoie different products aie mannfactined the pioiation of cost 
elements is neoessaiy and the computation ot aieiago costs made moic 
difficult 

4 Inaccuracies in unit costs aie i effected m imentoiy values of woik 
m piocess finished goods and cost of sales especially whcie in comput- 
ing unit costs it is often necessaiy to take mlo account the stage of 
completion of the closing imentoiies This must usually be estimated 
and thus tuithei weakens the accuiacy ot unit co«t figuies The point is 
stiessed by Reitell and Johnston (Co L Accounting) 

The avenging method which is used to compute the cost ot the partly 
fill! hod products in diffeient depaitmcnts as well as the value of the 
Woik in Piocess inventory at the end of the month is one ot the inherent 
yoiil nesses of the piocess cost svstem If the method of avoiaging is 
fiuiltj the effect is farreicliinc The cost of the units partly fuiishcd in 
one depaitment is estimated If the estimate is inacciiiati the cost tiaiis 
fined to the next depaitment is inaeeinate biicli an inaccmacy is cninccl 
tliiuiigh all of the Worl m Process Inventoiy accounts to the Fiiiishecl 
Goods and Cost of Sales accounts The inaccuracy ultimately is reflected 
in the net profit Faulty aiciaging methods aie leflected also in the 
Woil in Process Iinentoiv iccciint halanccs which icprcsent the value 
of the paith finished units at \aiioim stages of completion These bal 
iiiices if eiioneously valued hi ewise carry a misstated cost value into the 
following month’s costs 

5 TVheie piocess costs aie used on an actual cost basis only the 
system shares all the disadv antageo of any actual coat scheme By the 
V eiy natiiie of process cost accounting as an aveiagmg method manage 
ment raav overlook inefficiencies in operations unless gieat caie is exei 
cised m isolating these inefficiency factors through the use of standards 
siipplementaiT to process costs This point is emphasized by Blockei 
(Cost Accounting) 

Ufanagement is led to believe that actual costs are the result of efficient 
operation when in lealitv actual costs mav include excessive quantities ot 
material defective parts ineffective use of labor and an unneecssarv time 
in piodiiction In other words the cost analvsis mav not he an indicator 
of efficient plant opeiation In addition to actual costs management needs 
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a means of appiaiaing oi measuiing the cffioieney with which inatcrialg 
laboi and oieihead expenses, aie combined in the finished product 
COMPARISON OF JOB ORDER AND PROCESS SYSTEMS 
— These two s'5,,tems diffci as to methods of production and inetliods 
of cost deteimination Fig 1 shows a comparison of both sj'btems on 


Prodoction 

Job Order 

1 Bi specific orders 

2 On customers speci 
fications 

Process 

1 Continuous flow 

2 Homogeneous prod 

3 Em stocl 

Costs 

1 Detei mined bs loh 

2 Prime costs and bur 
den segicgated in 
accounts 

3 Calculated when ]ob 
finished 

1 Deteimiiied b\ units 
of product 

2 Foi each depart 
raent oi process 

3 Calculated at end of 

4 Tiausfei of costs 
fi om pi oeess to 
piocess 


Fio 1 Job Order and Process Methods Oompaied 


the basis of these factoio Aside from these Uctoia, the actual oiganiza 
tion and opeiation of the piocess cost recoids ha\e man} things in 
common with otliei cost sj^stems Haiiold (NACA Bulletin lol 21) 
explains the Jeatmes of piocess costing connected with plate glass manu- 
factiiie that aie common to anj cost accounting system Thej aie 


4 


e 


Accounting si stem is controlled bv means of a gioup of accounts 

letoided m a factoij ledgei 

All depnitmcnts fill into one of two oUsses 

a Piodiicni„ 

b S( i\ ice oi anxihaii 

All chaigea toi mitciiul and lahoi to all accounts and departments 
aie coiitiolled bj i c italog of charges which olassihes them into 
dmsions of cost 

A pi eclctei mined nte is used whcneier piacticable to absorb the 
oitihcad of a nonpioductne oi seriice depaitment 
I he usual iccords pei taming to stores disbuisementa stoies dis 
tribntion paiiolls and pajioll distribution are proiided for to 
gethci with such lecoids as iie iiccessaij to proiide at the end of 
each month the weights oi quantities of all raw mateiials and 
opentiiig supplies used 

Piodnetion lecoids m connection with the operating depaitments 
aie maintained to furnish production data and amounts of losses 
and breakage 


Departmentalization 

PROCESS DEFINED — In piocess costmg, the terms piocess and 
depaitment ire used mtprchangeably A manufacturing process accord- 
ing to Dohr Inghiam and Lose (Cost Accounting) is 
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a pait 01 phabe of the complete sot of actiiiticb through iihich the pioduct 
patseb in the eoiuse of manutitUiie V completul pioduct lesults tiora a 
peiicB at pioccsscs in cicli of iihich aomc tli inge ib made in the mateiia] 


Blockoi (Cost Accounting) desciibos i department as one that 
includes a number of opeiations none of iihicli is sepaiatch measn 
and each of uhieli completes a dibtmit staee in the nianufactuie 
pioduct The houndaiieb ot the iiroeeaa aie deteimiiied bj 

1 JiiiiBdiction 01 superiiaion 

2 Siunlauty of iioik peifoimed 

3 Phibical location of men and inaehincB in the plant 


of a 


Hence, m oulci that costs mi-v be ntcumulricd on a process basis it 
IS necossaiy to departmentalize the pi int and lo indicate tlie limitations 
of each depaitment oi cost centei Thiis a shut manufactuiei depait 
mentahres lus plant so as to be able to ai cumulate the costs of rutting 
sewing finishing, and packing All mateiial hboi, oi oteiheacl appli- 
cable to a pioocss 01 depaitment is chuiged to the piocc s oi depaitment 
as a means for ascertaining depai tmental unit costs of pioccbsmg 
Piopei departmentalization makes possible the accumulation of 
piocess cost data on a unifoim basis The size of a dcpuitnicnt is a 
m ittei of convenience and 0 ])entmg efficiency Accouling to Blocker 
(Cost Accounting) 


The tactoiv niav be divided into processes vhinh include relatiiely liige 
siilicies ot ictivity or into opeiations oi cost centers limited to a 
single opciation 


This is fuithei emphasized bj Newlove and Gainei (Cost Account- 
ing) 


The unit adopted foi cost puipo es may be unwieldy if too many opeia 
tions aie Domed to make a department Even though moie depart 
inents make foi moie accurate cost iiccoiintiiig it is quite cnsi to ovcido 
the niattei and create an oigaiiiration which is so dccoiitiahrcd and 
(liMcled that management cannot supeivise the opeiations m the most 
effective manner 


SELECTION OP PROCESSES — ^Bennett m discussing cost ac 
counting foi a cotton mill (N A.C \ Biillctm, vol 21) stales that foi 
pniposes of burden application foni ccnlois were found suffiiient He 
points out, however that management wanted the mill cost data broken 
down into natuial departmental divisions if it did not involve unnercs- 
saiy clerual detail, and if they would piovide a continuous guide to 
opeiating results, costs and efficiency levels foi the assistance of all 
divisions of the management fiom the chief executive down the line to 
the depai tmental overseei Accoidmgly, the following eleven centeia 
of buidon application and cost analysis vveie deteimined upon 


1 Picking 

2 Carding and combing 

3 Spinning 

4 Spooling w arping and w ind 

5 Doubling and twisting 


Slashing and drawing m 

Silk winding and warping 

Weaving 

Cloth room 

Dyeing and finishing 

Packing loom 


In the inanufactuie of mechanical rubbei pioiliicts theie aie five 
stages These aie explained by Halligan (N A C A Bulletin vol 19) 
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1 Piepaiatorj Opentions These include 
a Opening bales oi casts 

b Cutting nibbei into segments ol sheets 
L Washing drjing ttc to elimmite foieign mattti 

2 Piocessing In the piotessing division rubbei piRments are mens 
ured inivecl and then combined iiith cotton tabiics oi other mate 
iials compiiBing the component jiaits of a finished iiibbcr aitide 
The operations iniohed aie 

a Compounding 
b Alilling 
c Calenckimg 

3 Cutting and shaping of component paits 

4 Ciiiing and lulcaniving 

’> Finishing and pad mg Opetations include testing, inspecting finish 
iiig and pad ing ot pioduct 

Depaitmentalifation tn a solo leather tanneiy is described by Steien 
son and Slack (NAG 4. Bulletin \ol 14) 

There are 11 departments for direct process costing tivo deportments 
for bi iiroduct costing iiul si\ depirtments the costs of nhich aie alio 
cated to the above 13 depaitmeiits namelj 
Uiiect Departments — 

Soaks Bleaching 

Limes Oiling 

Unhairing and Fleshing Rough Loft 

Roekeis Rolling 

Latcis (1-5) limshnig 

E\ti acting 

By Pioduct Departments — 

Hair Fleshing 

Indiiect Departments — 

Grcneial Bam 

Power Leach House 

Switching Hide House 

Note the presence of service departments winch ate the same as in 
any othei system They are ledistiibuted to the otheis befoie piocess 
costs foi a peuod can be computed 
The cement mdustiy furnishes an example of coordination between 
idiysical pieces ps and accounting methods These aie discussed by 
Smith (N AC A Bulletin, yol 23) Theie aie foiu cost centers 

1 Raav Mateiial No 1 — Rock (Limestone) 

2 Raw Mateiial No 2 — Shale 

3 Chill ei 

4 Cement 

Each of these is subdivided to show operations im olved Foi each 
raw mateiial the opeiations aie 
a Stripping (lemoval of top soil) 
b Production (excaiatiHs and tiansportmg to mill) 
c Crushing and lOcl storage 
The chnkei piocess includes 
a Raw grinding 
b Blending and storage tanks 
e Burning 
d Cooling and storing 
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The cement piooes^ co^eis clinker gimding and stoirtge The cement 
if= not packed m cnntainei-i until shipment is to be made Packing and 
Loading expense la added to the hm cost of cement at that time 


Process Cost Procedure 

PROCESS PRODUCTION ORDERS —Wheie pioduction is con 
tiiuious pecnl pioduction oidei-, ne not icquiicd This is the rise m 
loe plants mining qiiaiij mg, steam plants, etc This in\olve& planning 
of the woik so that continuiti ot pioduction is niaint lined Staitiiig 
mill the a lies budget and mil mg allowance foi seisoiial \ iiutions le- 
tmiia msentoiics, etc, pioduction quotas aic set Itv months oi othci 
convenient time lutenal Notice of these quotas is gi\cn to the pioduo- 
tion contiol section, which in turn tiansmils them to the pioducmg 
crntcis 

1A heiG seveial products aie manufactuiod oideis must be planned and 
Issued much as m job ordei plants An excellent illu=tiation is a bnkei's 
because it pioduoos a vdiiety of peiishable piodiicts in nhich demand 
md pioduction must be s>nchromzcd daily to avoid excesMie stale loss 
Hence daily bake orders aie lesoited to They iie dcsciibod by Hcniy 
(N kCA. Bulletin \ol 20) ns follows 

fcilesmen make up then onlcia two class in advance ot deliveiy These 
oideis aie peg bciard foims which aie c loss added aiul biHiiced by comp 
tomctei opei itoia the totals being posted to a combined total order The 
combined total order shows the quantities ot tiade biands ordered ami 
must be tiaiisfeiied to a dailj bake shop order which shows the quantities 
of Miiious tvpes of doughs leqinicd Using the bale shop otdci us a 
basis the bile shop supciintcnclcnt calculates the iiumbei and kinds of 
clciiigha to be mixed and the nuinbci of in in hoiiia leqiiiiod A shop 
hclucliile is then compiled which loutos each dough tluoiigh the vuiioiis 
processes and niachmes in the proper sequence Pormula ciicls aio 
picpiicd foi eich dough rcqmicd showing the weights of the ingiedicnts 
to be mixed together with schedules ot mixing and Icimciitation times, 
and tempeiatuies at v aliens st igcs 

In Icithei tanning piocess costs aie collocted duly and appoitioned 
to tanning orders These aie explained by Stevenson and Slick (N A 
C V Bulletin, vol 14) 

4 tanning order is made out (in duplicate) on which is shown the 
sequence numbei the date of woilmg ui the number of hides and sides 
the st imp (lot) number the ^lecn salt weight and the white weight One 
copj fiellow) IS retained in the office while the othei copy (white) is sent 
out into the tanneiy The office copy is used for the accumulation of costs 
while the white copv follows the sides fiom one department to another 
until it has gone thiough the entire process and at that time the originul 
finished weight of leathei is endorsed on the bottom of the older and then 
letuined to the office As this tanning Older proceeds from one department 
to another the date of passing the departments is marked on the order 

FUNCTIONS OF PROCESS COSTING —The purpo-^e of process 
costing IS to accomplish the following ends 

1 To accumulate and distribute service department expenses 

2 To compute unit conversion cost for each process at the end of each 
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3 To trarubfer costs from process to process To do this it 13 necessary 
a io price liausteired product on the basis ot an average unit cost 
b To pJace a value on inventory ot work still remaining in process 
Hauold (N \ C A BullLtm vol 21) describes the functions of pioce-s 
costing as follows 

This method the process method must provide an average cost of pro 
duction bj periods In the process method of manutactiue the product 
usually passes through pioduemg departments in a certain sequence Each 
department peilornis a paitieular step and when the product has passed 
through the last operation it is m salable form Cost finding accoidingly 
luvolves tracing the product from the raw materials through the various 
piocluein„ departments and finallj to the finished state taeh stage or 
pioduemg depaitment adds to its own costs those ot the preceding stages 
The costs by departments are atcumulated in a factory ledger 

STEPS IN PROCESS COSTING— Blockei (Cost Accounting) 
lists the following stops m process cost accounting 

1 Costs both direct and indirect, are aocumuHted in expense accounts 
during the period and are reclassified by departments or processes 
at the end of the period 

2 Pioduction in terms of quantities such as units tons pounds feet 
and gallons aie lecorded by piocesses daily or weekly and tie sum 
marized in departmental reports at the end of the peiiod 

3 The total cost ot each process is divided by the total production 
foi the pioeess to obtain an average cost per unit for the period 

4 When products remain in iiiocess at the end of a period production 
nnd inveirtories are computed in terms of completed products the 
stage of completion usually being estimated and the identity of 
each lot being ignored 

5 It units aie lost 01 spoiled in a department the loss is borne bv 
the units completed and remaining within the department thus 
nici easing the avci i„e coat pei unit 

C In cases where pioducts are processed in more than one depart 
ment costs of one department are transferred to the next depart 
irient the total cost and unit cost of products being aociunulated 
when completed 

To canj these out it is necessary to combine aofounting data with 
figures for physical quantities duimg the cost peiiod and at the end of 
the penod The following outline is taken tiom Gillespie (Intioduotory 
Cost Accounting) 

Current Records 

1 Compile cost and weight (or other measure) o! materials purchased 

2 Compile 

a Weight ot material used 

b Weight of partly finished materials transferied from one depart 
ment to the next in succession 

c Weight of product completed and transferred to finished product 
d Weight of product sold 

3 Compile cost of labor supplies and factory expenses by depart 
Monthly Closing 

1 Total the service costs for the month and distribute to using depart 

2 Total the producing department costa, and determine the unit con 
version cost for each department 
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3 Prepare transfer entiles for 
a Raw matciials used 

b Piitly finisliLd goods tranafeired to next depaitment 
c Pioduct completed 

OPERATION OF PROCESS ACCOUNTS —Costs foi material, 
Ittboi and raanul ictuimg expense aie chaigccl to the usual accounts 
analyzed by piocesses, and distiihuted by appiopiiatc jouinal entnea to 
IjroLCbb accounts Production figures aie icpoited dailj by piocesscs 
mid iccuniulated foi tlie entire cost peiiod I'or pui poses of computa- 
tion b> the cost accounting depaitment at the end of the month a 
rifoul ol pioduction must show the following inloimatioii lektive to 
qu mtities 

1 1' unshed product on hand it bcguimng of pciiod 

2 Goods still m pioetss at bebiiming of peiiod and then stage of 
completion expressul in percentage ioim 

3 Quantity lecened fiom picceding iiroccss 

4 Quantitj delivered to next suceeedmg process 

5 I' unshed piodiiet on hand m piotess at end of period 

G Goods still in pioeeBs at end ot period and stage ot completion 

On the b isis of pioduction figures and hguies in the process accounts 
the cost department computes axerage unit costs and piepaies journal 
xoucheis to cost 

1 Pioduction transfer! cd to next process 

2 luvenloij on hand in each piocess 

RECORDING PROCESS COSTS— Costs may bo recorded m 
piocess accounts by anj one of the following methods 

1 Use of a single woik in piocess control account 

2 Use of a sepaiate woik in piocess locoimt for each piocess lo, 
dcpaitmental xvork in piocess accounts 

3 Use of a worl in piocess account for each element of coat llitcrial, 
Laboi, Ovcihoad 

4 Use of a woik in piocess account foi ouch piocluet with fiiithoi sub 
duision for eath pioduct in each depaitment oi b> elements foi 
each pioduct, etc 

Single Work in Process Account — The degioe of subdnision of the 
cost accounts xaues xvith the complexity of the maniif ictuiing opera 
tioiis A single oik m Piocess account is advantageously used in plants 
inoducmg i single product Examples aie ico plants blast fiirnaccs, 
tanneiies, steam plants, etc Many such plants opeiate continuously 
and do not ha\e any closing inventoiies It is meiely necessaiy to 
asoemble figuies foi mateiial Inboi, and oveihead iii a Work m Piocess 
account and divide the total by the figures shown in the production 
leport to aiiive at the axerage unit cost Thus, Stevenson and Slack 
repoit (N A C 4. Bulletin vol 14) that a certain leathei company 
chaigps all costs to a Goods m Piocess account in the general ledger 
In this case the account is supported by tanning orders When a tan- 
ning ordei is completed. Finished Goods is chaiged and Goods in 
Piocess credited 

Where many processes are involved it is advisable to use a single Work 
m Process account as a control account, and support it by individual 
process accounts in a subsidiary process ledger This is analogous to a 
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]ob 01 del system wheie Woik m Process is suppoited by a file of active 
co'ts sheets In piocess costing, the eontiol account is suppoited by a 
piQcess ledger containing accounts for individual processes 

Multiple Work in Process Accounts— Too gieat refinement m sub 
dividing Woik in Piocess complicates the cost procedure and increases 
clerical expense It piocess costs are wanted in gieat detail and in many 
subdiv isions the best proceduie is to put the information on punched 
cards These can then be sorted in any desired classification on regular 
SOI ting and tabulating equipment Use of such equipment makes pos 
sible the piepaiation of production cost analyses by 

1 Total coats 

2 Elements of coat 

J Uepaitments oi piocehses 

4 Products 


Vm Sidle (Cost Accounting) illustiates this type of multiple chssi 
fication (Fig 2) He also shows an example of cost accumulation in 
departmental process accounts as follows 


17-51 Woik in Process Inientori — Dept 51 
17-62 Work m Process Inventoij — Dept 62 
17-63 Woil in Process Inientory — Dept 53 

51- 71 Direct Materials Used — Dept 51 

62- 71 Direct Materials Used — ^Dept 52 

63- 71 Direct Materials Used — Dept 53 

61-72 Direct Labor — Dept 61 

52- 72 Direct Lnboi — Dept 62 

63-72 Diiect Laboi — Dept 63 

61- 73 Oieibead Expense — Dept 61 

62- 73 Overhead Expense — Dept 62 

53- 73 Overhead Expense — Dept 53 


$35 25(1 no 
16 000 00 
19,000 00 


$15 000 00 
6 000 00 
0 000 OO 
0 000 00 

4 000 00 

5 000 00 
11 250 00 

6 000 00 
6 000 00 


The same infoimation gathered into woik m process accounts, sub 
divided by cost elements, leads as follows 


17-71 Dneet Mateimls in Process 
17-72 Direct Labor m Process 
17-73 Overhead Expense in Process 
51-71 Diiect Materials Used — Dept 51 

62-71 Direct Materials Used — Dept 52 

53-71 Direct Materials Used — Dept 53 

51- 72 Direct Laboi — Dept 61 

62-72 Direct Labor — Dept 62 

53-72 Direct Labor — Dept 53 

61-73 Overhead Expense — Dept 51 

52- 73 Overhead Expense — Dept T" 

■53-73 _ Overhead Expense — Dept 


$30 000 00 
18 000 00 
22 250 00 


$15 000 00 
6 000 00 
9 000 00 
9 000 00 


Where a plant makes different products, each product using separate 
plant facilities a sepaiate cost system for each division of the plant 
iMst be installed This point is emphasized by Reitell and Johnston 
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In -i plant piodnciiig a widelj -v aiding line of commodities the nature 
of the opuatioiis fol each commoditj produced often \ uies Mulelj It 
■would he impiactic ible to ha\e budi a plant laid out on a piiiely dLpiiit 
mental plan The piocesseB icquiicd and the depai tmeiitt, in whiih the 
inanutactuie of an electiic fan tales place hare no connection mth the 
difieieiit pioccsaea icquired m the coiisti uctiou of an electtic transfoimer 
The solution theieioic lies in airanging the plant in diiisioiis in whuh 
the pioduction of ividely dilfeient commodities is segiegated Within each 
diMbion thcie imj be dcpaitiueiits oi cost ceiiteis ulieic lil e chsaes of 
i\oil lie performed Du isionaliaation permits of gitlieiin^ mole aecu 
late costs In leality each division is a small fictoiv in itselt 

In such cases costs may be centializod by using a sepante factory 
ledger loi each division eicli such ledgci bemfe lepicscnted by a suit 
able account on the goneial ledgci of the mim or centi il office 

Wheic a vaiiety of pioducts is turned out m the same departments 
material and direct labor costs must be 1 opt tiack of thiough lequisi 
lions and lime tickets Factoiy oveihoad is best clnigcd to the pioduct 
thiough use of piedetcimmed expense rates 

PRODUCTION RECORDS — Rccoids of quantities aie intended 
to measuic the flow of pioduct thiough the plant fiom the time of the 
leoeipt of now malnial to the time of final shipment D ulv piodurtioa 
lepoits me compiled These 1 eep management mfoimod ol actual 
achievements with lespcit to scheduled pioduction quotas, and fuinish 
one of the necessniy elements in cost computations b-y the cost depart 
ment 

Pioduction figuios may often be obtained from meteis attached to 
niachinps leadings being taken at the beginning and end of each day 
Ol uin In some pi ints finished units aie counted by timckeepoix or 
inspectois cither by physical count oi automatic scales Daily lepoits of 
pioduction foi eadi process aie summanzed to constitute a monthly or 
end ot thc-peiiod pioduction lepoit 

MATERIAL COSTS — In oeneial, accounting foi matoinl undei a 
piocess cost system is the same as foi any othei tyi-pe This inv elves Iho 
use of peipetual inventmy contiols Emphasis is hovvevci on providing 
means foi clinging mateiials to the piopei process and product at the 
time of consumption Accoidmg to Adamson (N AC A Bulletin vol 15) 
a sulphiu maniifactuimg company uses tabulating equipment to enable 
lb to *01 1 the punched caids foi mateiials leqiusitionod b'v departments 
class and kind 

Often only a small numbei of law mateiials aie used This is paiticu 
laily the case in plants making a single commodity In such ci^es 
accounts may be 1 ept with each raw mateiial in the geneial or factory 
ledger In ice making, for example materials consist of ammoma cal 
oium, and water In the making of pig non the mgiedients aie non oie 
coke limestone and scrap iron Foi this type of manufaotunng even 
mateiial lequisitions may be dispensed with, and so-called consumption 
reports substituted These repoits may be prepared in two ways 

1 By forimila or by proration 

2 By special sumraniies oi by physical count 

Consumption Reports by Formula — ^In continuous pi ooess plants it 
is often impiacticable to use mateiial requisitions since law materials 
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flow anto the process in a steady stieim It is sometimes possible, 
howe\ei, to tell how much mateiial was consumed in pioduction fiom 
a knowledge of the quantity of finished pioduct produced In plants 
manufactuiing chemicals the i iw mateiial content is leadily deteimmed 
fiom pioduclion lepoits on the basis of what is known in chemistry as 
the Law of Definite Proportions Accoidmg to this piinciple diffeient 
elements combine with each othei in ceitain definite latios 

Consumption leports by foimula (Fig 3) aie paiticularly useful m 
connection with standard costs since the foimulas then become stand 
aids Uso of foimulas foi the baking industry is explained by Urich 
(N \ C \ Bulletin vol 16) 

klateiiala ave accounted for by ingredients and ohaiges are made for 
weight and cost Weights nie charged as ‘iormula ’ and “piu chase An 
iinahsis lodgei is maintained in which accounts aio set up foi each gioiip 
of iiigiedients The foim ot the account provides space foi leooidrag and 
summaiirmg toi inula weights purchase weights and cost 

Foiinula weights are charged from a summaiv ofc the ‘Foimula Sheets” 
(Fig d) These formula sheets aie piepaicd fiom the bake shop ordeis 
aud show tlie vaiions doughs to be made and weights of the mgradieiicts to 
be used The columns jirovitled on the sheet aie totalled daih foi use in 
the piepaiatioii of a daily managers report and are summarized monthly 
toi postin„ to the analysis ledger Purchase weights and costs are posted 
to the anahsis ledger fiom the material stock ledger 

Han old (N AC 4 Bulletin, vol 21) explains the formula method m 
plate glass manufactuie 

The quantity of each raw material such as sand soda ask salt cake lune 
stone etc used in pieparing the mixed batch charged to the tank depart 
ment is developed bv means ot a very carefiillv prepared foimula By 
multiplving the quantity of each material m a batch of a certain mix by 
the number of batches of that paiticulai mix made dining the montli 
including an allowance foi loss the quantity of each raw material con 
sumed is deteimincd 

Prorated Material Costs —Sometimes mateiial costs aie pioiatod to 
the product on the basis of some physical coefficient such as tonnage, 
etc In Fig 4 the cost pei pound is determined by dividing the law 
mateuil cost of $20 000 hv the total pound ige, and using the lesulting 
unit cost as a basis foi chaiging the material cost to each pioduct The 
same lesult can be obtained by expiessmg the poundage of each product 
as a peicentagp of the total weight and applying these peicentages to the 
total cost to obtain the appoitioned costs for each product An illustia 
tion of its use is found in the manufacture of dolls Different sizes and 
styles of composition dolls’ heads aie made fiom the same compound 
and costs are pi mated on a weight basis The method of pioiation is 


Total Product A Product B Product G 


Ao of units produced 
Average weight pel unit 
Total pounds pioduced 
■Vlateiinl cost per pound 
Haw mateiial pioration 
Material cost pei unit 
Fig 4 


10 000 4 000 5 000 

t 1 8 lbs 1 25 lbs 1 4 lbs 

16 000 lbs 6 000 lbs 7 000 Iba 
5.1 25 $1 25 $1 25 

$20 000 $6 250 S8 750 

$2 00 $1 5625 |l 75 

Pioration of Raw Material Costs 


1000 
4 lbs 
4 000 lbs 
$1 25 
$5 000 
$5 00 
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iisinllv not satisfaotou 9mce it tends to producp macaiiaeies in unit 
pioduct costa The macunacy of suth costing is due to vaiiations m 
wistt and spoilago on difteient inns 
Consumption Reports by Special Summaries or Physical Count — 
Miteual Lontiol foi cotton mills is obtained through suinmaij' consump- 
tioii leporta, as explained bi Bennett (N V C 1. Bulletin \ol 21) 

Cotton — Snmmirj consumption reports tal cn from perpetual mien 
ton reioids bj elassea of cotton aic piepared and priced at cost Com 
plcte plnsieal count at an> one time is uiinecessarj sectional physical 
counts made continuouslj pioiide the needed check on hool iiivciitoiies 
The same proceduie is followed foi la'von >iin Howcioi, Usigp of 
otlioi raateinl and siipph items though 1 ept on a perpetual inventory 
b isib, IS detcimmed on the basis of physical inventoiics Bennett states 
Cotton Yarn— Monthh irnentones of cotton jam aic icadih td cn and 
ileleimiiie the cost of yarn used 

Dyestuffs — Djestutls weie kept m two plaecs m this mill (1) a store 
loom \ihcie full 1 egs ha^s and baiiels weic 1 cpt and (2) the driu loom 
iiheie opened containeis were kept and wheie the dings wcic weighed out 
before being delivered to the dvehouse Peipetual iineiitories weie I ept 
of the goods in the stoieioom and test ehecl s ot quantities woie made 
ponodiiall} Djestiiffs in the dru^ loom weie mventoiied each month 
Because ot the mnltipheitj of items which comprise the usual list of 
dvestidls and dings used m a hnishmg plant I alvvajs leeonimetid monthly 
physical inventories ot materials in the ding loom instead ot depending 
upon lepoits ot quantities used Mj experience with the latter li is been 
uniformly bad 

Waste — All puichases of waste weie chaiged to this account also all 
niiiruif letuied waste on hand at the close of the fiscal vcai that was in 
chided in niventoiies While it would have been lelitively simple to obtain 
rcpoits of waste used ns a basis of the montlilv tiansfeis to work in 
piucess it was found that monthly plij sical mventones involved even less 
detail and assiiied fevvei chances of eiior therefoie monthly phvsical in 
ventoiies weie taken 

Material Controlling Accounts — ^Where the minibci of i i\v raatorial 
items handled is laige, it is best to open a, Stoics conliol aiiount sup- 
poited by a subsidiarj balance of stores ledgei This condilion ou iis 
when seveial pioducts aie pioduced concuiiently Riw nntciiiiB aio 
ipqiusilioncd in the usual manner by foiniil lequisitions bills ot iialo- 
rnl etc The lequisitions must indicate the department in vvhicn the 
matriial is used and the product foi which it is leiiuisitioned 
Only in this way is it possible to analyze mateiial costs propcily at the 
end of a cost peiiod If the product is not indicated, depaitmental 
mateiial cost must be prorated as m Fig 4 
O’Connell advocates the use ot two controlling accounts m connection 
with accounting for mateiial m liquoi distilleries (NACi Bulletin 
vol IS) 

1 Stoies — PiocesB Ingiedients This account is chaiged with cost of 
process ingredients such as hops caustic soda sulphuric acid and 
jumper berries (used m gin) acquiied bv purchase The account 
should be credited with the cost of all ingiedients used the charge 
being to the proper manufacturing account There should be a 
peipetual inventory record maintained for each of these piocess 
ingredients 



440 


CONTINUOUS PROCESS COST SYSTEMS 


[Sec 9 


2 Stores — Denaturants This account should be charged with the cost 
of all denaturants purchased or otherwise acquired The account 
should be credited -nitli the cost of denaturants used in manufac 
tuie or otheiwise disposed of A perpetual record should be 1 ept 

DIRECT LABOR PROCESS COST — Some accountants ha\e ad 
vooated abolition of the distinction between direct and indirect labor 
since both types aie charged to the same process account This is shoit 
sighted E\en though the o\ei-all piocess costs arc unchanged the 
component elements aie misstated making effective cost contiol dilBcult 
if not impossible This point is emphasized by Bennett in discussing 
cotton mill costs (N A C A Bulletin \ol 21) 

Under the nsiially accepted mill metliocla, the entire payroll ot a pro 
duotive depaitmcnt is tieated as a single cost element of labor” without 
any attempt to break it down into its two fundamental elements of direct 
and indirect labor By combiuiiig the direct and indirect labor cost ot 
anj given pioduct m any given opeiation a result is obtained which means 
only that the cost is so much 

His suggested lemedy is to analyze caiefully all laboi on the basis of a 
strict labor classification and maintain this sepante identity thiough all 
stages of the accounting contiol and pioof mechanism 

Labor Classifications —The essential leqiurement is to analyze labor 
by processes This would invoh e classification and analysis of labor in 
all pioducmg centers and in addition listing the induect laboi ot seirice 
depaitments Analysis is accomplished by sortmg the daily time tickets 
acooidmg to subclassifications 

1 For direct and mdnect labor 

2 By pioccsses and sen ice departments 

Thus in a cotton mill all payioll checks are chaiged to Payroll 
Acciucd account At the end of the month a labor distribution sheet is 
piepaied showing all laboi applicable to the opeiations of the month 
whether paid oi acciued A distubution jouinal entij is then made 
debiting the vniious piocess accounts for diieot laboi also debiting the 
process accounts and semce depaitment accounts for indirect labor, 
and ci editing PasToll Acciued 

Detailed analysis of labor cost'’ lequiied in anthracite mining is ex 
plained by Mengel (N A C A Bulletin vol 22) 

1 Putting and loading 6 Diamage 

2 Yardage and deadwoik 6 Ventilation 

3 Haulage 7 Bieal ei (piepaiation) 

4 Timbering 8 Supei vision 

Eighty pel cent of the woiking foice is employed underground In a 
tjpical colliery they might be scattered o\er an area several miles long 
and one oi more miles wide w ith six or eight veins being worl ed on 
different levels leached hj shafts oi slopes The actual working area 
might he 4 000 to 0 000 acres, if laid out flat Distance therefore becomes 
an mipoitant cost factor The labor cost is detei rained by levels by sec 
tions and as far as possible bv indnidiial w oil mg places so tint the 
coat of every car of coal tiom each individual place may be 1 nown 

Avery (N A C A Bulletm vol 22) shows a labor classification for 
open-cut mining as listed below Laboi summaiies aie piepaied daily 



Stc 9] 


PROCESS COST PROCEDURE 


441 


No Classification 


No Classification 


001 


021 


031 


EnjjineLi 
Oilei 
Pit Mui 

DiiUinit anti Sfiootii 
Channel Mnchinet. 
Cleanint, Oil Coal 


Hai l ton 

a Jlotoinnn ami Engineers 
b Tiip Eiclcts and Bialemcn 
c liad Slutteis 
0 RyniiH 

f locomotne Hostleis 
t Oeneial E\peuse 


PlIEPAR moN 
a lipple Bos‘ 
b Picleis 
t Ecpdiis 
cl Duinpeis 
e Wisheiy 


fi 


Duel 
Otnciil Expense 


041 R R C VI Ldo and "i VRD E\r 
a Weighnian 
b Car Tummers 
0 Cai Pincheis and Dioppeia 
d Mauitpmnce 
e Cltaning Rnikoad Cats 
f Geiiei 111 Expense 


POVO P ^ 


001 Drain voF 

a Pump Men 


071 

081 


b 

d 


Ditching 
Laying Pipe 
Repairs to Pump 


Mine Office 
a Man iger 
b Cleil s 
c Option Expense 
General 

a Superintendent 
b Mastei Mechanic 

0 Elcctiieian 
d Mnehinists 

e BHcl smith and Helpers 
f Weldeis 
g 'inrdtncn 

fi Teamsteis and Tiuekmg 

1 Handling Supplies 
1 Caipenteis 

k Land RecUmntion 
] Road Expense 


091 Stripping Shift No 1 
a Pit Boss 
b Engnieeis 
e Oileis 
d Gioiind Men 
c Diillcis 
f Helpeis 
g Shooting 

fi Hectiician and Helpers 
1 Water Bo\ 

Strh PINO Shut No 2 
(Same as abo^e) 


0X1 Enoineeuino 

a Mine Eugineeia 
b Checlers 

e Piospect EiiKineei mg 


In common with many other mining companies time tickets are not 
used employ ees’ time being lecorded on daily time sheets, summarized 
semi-monthlj SaysAieij 

The account claasificatirm of the payroll summary is identical with the 
daily cost statement The summary of payioll is used as the basis for 
making the semimonthly postingb to the geneial ledger, and serves as a 
control foi the labor costs m the daily cost statement and for the semi 
monthlj pajioll from which the emplojee’s pay cheek is determined 

The daily time sheet in addition to furnishing the original data for the 
daily cost statement posted from the daily repoit sheet contains the m 
•■ormation from which indiyidual time reports ate made for each employee 
for the peiiods running v ither from the let to the 16th or from the 16th 
to the end of the montli 


MANUFACTURING EXPENSE PROCESS COST —Manufac- 
turing expense undei a piocess cost system is collected, distributed, and 
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PRODUCTION COST SUMM4RY 
BEE4D DEPARTMENT 


Total 


Actual Cost per 
Cost per 100 lbs 
100 lbs Bread 
Bread Reipmecl 


Wrapping Wages 
Wrapping Supplies 
Wrapping Total 
Wages — Miscellaneous Foremen 
Diitcl Shop Labor 
Wages — Miscellaneous Help 
Wages — I'lremen 
W ages — J anitor 
Shop Labor — Total 
Janitois’ Supplies and Expense 
Steam Fuel 
Oren Fuel 
Light and Power 
Ice Refrigerant and Watei 
Shop Supplies and Miscellaneous 

Building Repairs 
Machineiy Repairs 
Or on Repairs 
Oencral Repairs 
Depicciation of Buildings 
Depieciation ot Pans 
Depreciation ot Ovens 
Depieciation of Machine 
D^reciation of Factory F 
Equipment 
Fire Insurance 
Liability Insuiance 
Total Production Cost 
Total Product Wrapping Cost 
Bread Wrapped (lbs) 

Bread Wrapped % 

Bread Sliced (lbs ) 

Bread Sliced % 

Total Bread P'oduced tlbs) 


Fig 5 Labor and Expeni 
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niiplirJ to the pioduLt m the same mannci as under anj othei s\stcm 
If onh one piodiut is manufactuied all actual expenses, inalyzed by 
piocobscs (lie autonnaticallv chaiRed to it Examples of this type of 
oitihcad chaigmt ire found m baking mdu'.tiy, breweiies, sulphur min- 
ing (oal mining, etc 

\Vheie several piodiictj aie pioduced simultaneously or in sureessue 
imib, oieihead may be chiigcd to piodiicts bj 

1 Apportioning on some convenient basis actual expenses within each 
piocess to pioclucts -noiled on 

2 Use of predetermined departmental expense rates The use of such 
lates Ins the effect of averaging costs ri\ei nil piodiirts and spocia' 
caie must be used in selecting the method of overhead apportion- 


Overhead for Single Product Industries — Plants pioducmg onh 
one pioduct collect oveihead m the usual way and trinsfei it to Work 
m Piocess It thpie is moie than one pioco s overlie id is distiibuted 
to each process on some equitable basis Indiiect material and indirect 
iiiboi aie easily distiibuted by means of mfoimation cont lined on leqm- 
sitions time tickets etc Othei expenses both fixed and variable aie 
distiibuted on the basis of weight, gallomge numbei of units etc 
Fig 5 suggested by Uuch (N AC 4. Bulletin, \oI 16) illustntes the 
simplest case of oveihead application that of a bakery Ail expenses 
are chaiged to bread making without any attempt at a subdivision of 
costs The foim is also used ns a hboi and expense summao 
In the list below is shown an expense classification fni supplies and 
expenses m open-tut mining as set foith by A.\eiv (N AC A Bulletin 
vol 22) Note that in this case expenses aie analyzed depaitmentally 


Supplies Classification 
012 Coal Shovel 

a Explosives for Coal 
b Repairs Coal Shovel 
0 Supplies Coal Shovel 
d Repaiis Coal Drilling Tools 
e Repaiis to Trnctois 
f Other Supplies and Expense 
022 Haulage 

a Supplies for liOeomotives 
b Fuel tor Boilers or Engines 
c Steel Rails 
d Tiack Fastenings 
e Repairs 
f Lubricants 
032 PnCPARATION 

a Repairs — Tipple 
b Repairs — Washing Plant 
c Repairs to Refuse Disposal 
d Supplies Washeij 
e Dryer 

042 R R Cab Ldq and Aabd Exp 
a Repairs 
052 Power 

a Power Pui chased 
b Powei Lines 


Supplies Classification 
062 Drmnaqc 
a Pipe 
b Repans 
072 iliNE Officp 

a Rent Telephone and Tele 
giaph 

b Stationery Punting and 
PostaLc 

0 Tiavelmg Expenses 
d Sales Expense 
0\2 ENGINFrRINO 

a Mine Bngmeei’s Supplies 
b Chemical Supplies 
c Prospecting 
082 General 

a Automobile Expense 
b Shop Supplies and Expense 
e Welding Supplies 
d Geneial Elect! ical Expense 
e Land Reclamation 

0 Compensation Insurance 
q Taxes 

1 Road Expense 
092 Stripping 

a Lubricants for Shoe el 
b Put chased Explosives 
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Actual Overhead for Multi Product Plants — Vn example of the 
application of iictuil costs to piodiiction nlieie a plant manulactuies 
a \anety of pioducts is lound m tanneiies Steienson uud Slack (N 4 
CA Bulletin \ol 14) desciibe the method as follows 

"When all clnif ts h n e been accumul tied toi the pentid the toll 1 of oKh 
openting account is listed jn a woik sheet called the big sheet ’ At 
this time powci is distiibutcd to the depaitnients which icquiic power 

of anj 1 ind Ihe seixiee dcpaitmuitb — Switching 1 am and Hide House 

aie next closed out to othii departments Lenh house costs aie then 
assembled and chaiged into the Liquor Inientoiy Account aftei which 
the tanning liquor usage for the period is charged into the operating 
departments Geneial depaitmeiit is then distiihuted to the opeintmg 
departments on the basis of aiea occupied bee luse the piocessiiig of aiij 
one depaitment is eqnullj as import int as that of anotlici 

The expenses for each of the 11 operating departments are then as 
sembled and the costs aie ready for proiating to the inOiMdual claj n 


Predetermined Rates for Multi-Product Plants — ^Uso of applied 
expense iitea m the case of mulli pioduet plants has stoidih giown in 
mcent -venis This is due to the lollowmg leasons 

1 Application of oxeihead tluough applied lutes is easier than thiougli 
pioiation of actual expense 

2 Applied lates may he in the foiin of standard rates thus aftoidiiiE 
an index of eflicieucj hv compaiison of actual and absoibecl ovei 

3 Costs may be computed at any time, instead of onh at end of month 

The computation of rates is accomplished m thiee steps 

1 Classification and accumulation of expenses on an estimated basis 

2 Uistiihntion of expenses dctiaitmentally tor this purpose expense 
distribution sheets aie used ihe sercioe depattmonts tie dosed 
out ami pioducing department totals obtained 

3 Reduction of departmental expense totals to a rate to be applied 
to pioduction For this puipose any suitable base max be used 
such as unit of pioduetive output ducot kboi cost dnect laboi 
bouis inaehine houis pioduct hours etc 

Hulhgin (NAG A Bulletin xol 19) faxois use of the direct labor 
cost basis m the manufactuic ot mechanical rubboi pioducts, but ex 
eludes ceitam expenses fiom the depaitmental totals eg, loyiltie 
paid foi the u»e of machines oi pioi eases and mold riepieciation both oi 
which aie tieated as sepaiate items of factoiy cost and applied specifi 
cally to products benefited (Foi an cxaluation of the lelitixe meiits 
of diffeient methods of oveihead application, see Section 19 ) 

Standard Rates in Process Accounting — A simple and mteiesling 
method foi oteihead control m a cotton mill thiough standaid otei 
head lates is given by Bennett (NAG A Bulletin tol 21) All mill 
expenses aie chaiged to the nccessaiy expense accounts The bahmes 
m these accounts are kept open until the end of the xeai Howetei a 
monthly entiy is made as follows 
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Mill Binden Vuinnt 
Mill Buidtii L II 
io tidiistei moutlilj t 


Mill Burden Ckuiing $ 

Suiidiy Mill Brnden iccouuls S 

Tu close annually balances in mill buicicn accounts 

Woll in Process $ 

Mill Buulcn ^ aiiance $ 

Xo chaige iiioduction at stiindiud oitilicad i ites 
Xhe Mill Biudon Clcaimg account is thus a suspense item Bj moans 
of these entiles the expense accounts and the Buideii Cleaiing account 
aio closed The Buulcn Vauance account has been debited foi actual 
cxiicnses and ciedited foi applied expenses The balance shows ovoi- 
und undeiapphed expense The lates used by Bennett aie biscd on 
hboi cost winch, howeier, undei the peculiai conditions ot cotton mill 
o])ciations hat e the effect of machine hour rates The total dnect 1 iboi 
pmoll foi the week is dnided among the pioducls on the basis of 
exiieuded carding houis, to obtain the labor cost of caidmg each pioduct 
Accoidmg to Bennett 

It was also found that if the burden of the department was applied as 
1 peicentage ot the direct labox cost ui each pioduct as deleiiiuiiod in 
nccoidincL with the pieoeding toiiinili the icsult is the equnulciit ot a 
muhmc houi i itc with none ot its complications anti with all the sim 
Illicit! ot application and contiol that is inheicnt in the iiciLcntiige of 
dnect labor method 


ANALYSIS OF MANUFACTURING COSTS— The woil of 
coat uialjsib is lucilitated b\ use ot a distubution sheet Accounts ire 
lisird down tho page, pioducmg and spimco dcpaitracnta atioss the 
into This is siimlai to an. expense distiilxution sheet, Ixut m pioco'S 
costing all elements of cost aie iijclutled since they constitute duct t 
(liLibCS to the product and aic not biokcn up by job oidcis Dixon 
(N AC A Bulli tm xol lo) shows siuh a distribution sheet (I'lg 0) for 
a bicwciy In effect this beiomos i cost sheet for tho pioduct 
A \aimtion ot this idoa is m the foim ol an analysis journal (Fig 7) 
used by a plate glass manufactiuoi and expl lined by H mold (N VC A 
Bulletin vol 21) A sepnate sheet is iiacd toi each pioducmg depait- 
ment The faguie shows the top pait of the sheet pioiiding for collec- 
tion of chaiges lo the indicated diiisional costs Fig 8, cont lining a, 
poition of the lower hall of the analysis joiiinal sheet shows the dis- 
tubution of the geneial chaiges and indicates the bases of distubulious 
The section on the right headed “Geneial Chaigcs” i& one ot eiohc 
columns on the complete foim foi lecording and applying diicet and 
geneial chai-gcs to pioduction The analysis sheets are aiianged to pro- 
! ide cost data by di\ isions oi by items within a di\ ision here sci ei al 
pioducts aie imolved direct charges are posted to each product wliile 
general charges aie aecumulatod and then prmated to the products on a 
variety of bases Seveial service depaitraents appear on a single analysis 
alieot, each dopiilmont being represented by a seoaiate column 












PjROCESb COST PROCEDURE 


451 


M lipre inclusion of law material and diicct Uboi is inadvisable the 
process distiibution sheet becomes an expense istribution sheet and is 
handled in the usual manner 

PROCESS COST SHEET— Piocess cost sheets aic often more 
complex and more formal than job oidei cost sheets because the former 
must show costs and quantities by depaitmcnts Otten the process dis 
tnbutiou sheet is used as a cost sheet Gillespie (Intioductoiy Cost 
Accounting) shows a form of distiibution sheet (Fig 9) winch sCives as 
a means of aocumulatmg and distributing factory expense, and trans 
feiring piocess costs 

Fig 10 shows a cost sheet for a coal mining company which senes 
as a production cost report, since tlicio is only one pioduct and pio- 
iluction IS continuous The lepoit shows elements ot production cost, 
production data, and larious opeiatmg statistics 

PRODUCTION BY SUCCESSIVE RUNS —In some plants pro- 
duction IS intermittent, not continuous In such cases the pioduct is 
processed m succossive uins This is m effect a combinition of job 
ordei vnd piooess costing It is job oidei costing in the sense that each 
lun is lepiescnted by a production older and costs nie accumulated 
theieon, and piocess costing because costs aio gatheied foi each process 
The method is found in automobile plants cnnneiies, bottling woiks, 
bakeries, etc The reasons for successive runs aie 

1 Excicise of a ceitam fieedom of choice on the part of customers, 
as in the purchase of an automobile The customer has a choice of 
body stale coloi upholstery attessoiies 411 similar choices are 
therefoie gathered into a single oiclei for piocessing 

2 Lacl of sufficient demand to mal e adclitioiial plant facilities coo 
nomically leasible Where the same machineiy cun be used to turn 
out a \aiioty of products such pioducts aie pioduced in lotation 
unless demand is such that additional tacilitiea male possible con 
tinuous runs on each product 

3 Seasonal and climatic conditions 

Accounting for Successive Runs —Blockoi (Cost Vccoimtmg), in clis- 
ciisaiiig \ egetable canning costs, says 

The general lodger journal cntiies nie the same m tins type of pmocssing 
as m the pioeeduie explained for a factory or piocess producing a single 
product in a continuous manner Materi il laboi and factory oaeihead 
expenses aie chaigcd to each piocess at the end of each accounting period 
The difference lies in the use of subsidiaiv records A sepaiate analysis 
sheet IS piopared foi each run to show the material laboij and factory 
costa which can be definitely identified with the i egetable being processed 
Likewise the nurabei oi horns that the equipment is used for each vege 
table and the total production of cans aie carefully recorded At the end 
ot each accounting period laboi costa and factory overhead expenses which 
cannot be identified with a sepaiate run are allotted to the pioduction of 
each \ egetable, usually on a single distribution base 

Amidon and Lang (Essentials of Coat Accounting) exhibit a compaia- 
tne cost sheet for ginger ale m a plant manufactuiing a xarietj of soft 
drinks (Fig 11) Note that predetermined expense rates aie used m 
charging orerhead to pioduct Blocker advocates the distribution of 
actual overhead, this delays cost determination on each iim until the 
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piifl of the month With applied e\pcnso latos., costs aic determined 
■within 24 hoius nftei the run is Lomplcted 
The bases toi oluiging overhead to product, whether aetiial oi pie- 
detoimmed aie the same as in any othei sjstom Pig 11 emplovs labor 
hours m the laboratoiy, machine hoiiis in the bottling pioccss Blocker 
suggests foi canneiies any of the following 

1 Production hours foi each vegetable 

2 Number of cans of eich vegetable pioiluced 
o Number ot pounds of each vegetable packed 

Pig 12, suggested by Blockei (Cost Accounting), shows a monthly 
cost report for a vegetable canneiy 
Since No 2 cans were the only size used unit costs weie computed on 
the basis of the number of cans produced If v egetables had been pad ed 
in several different sized cans the unit cost determination could have been 
made on the basis of the number of pounds packed 
Moving Average Unit Product Cost — ^Because of climatic and other 
special conditions tiue unit costs cannot be obtained m some industries 
from any one run oi production older The output is aftected by causes 
beyond the control of the personnel and hence wide variations in pro- 
duction costs occur 11 hile this condition applies to a considerable 
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number of mdustnes, it is well illuhtuited by the case of a phaimaccu- 
ticul manufictuiei 

To piodiice seium, it la often necessary to inoculate animals o\ei a 
penod of months While the same effoit and expense is put foith the 
hni-'lied pioduct oi usable serum is seldom the sime A similar condition 
exists m the pioduction of pills or tablets for medicinal purposes 
Chimtio conditions cause wide xariances m the finished product If tlie 
unit cost ot any one run weie accepted it would not be a fair cost 
Tlicicfoic a numbei of runs aie used m aiiixinR at an aiciage unit cost 
As a new um is added an old one is dropped, theicbj keeping a cunent 
avciage To illustrate the aveiage unit cost method the following table 
IS piescntcd 



The aveiage umt cost for cost puiposes is $3 053 a thousand When 
urn 6 IS put through, the cost of run 1 is diopped and that ot lun 6 is 
added A new aveiage is obtained and goieins until a new iiin is put 
tliiougli 

The axciage umt cost method is applicable to any condition where 
manulaf tilling piocesses aie beyond the contiol ot tho management 
because of natuial laws 

CLOSING JOURNAL ENTRIES— 1-rom a bookl eepmg point of 
MOW, the chief diffeience between job and piocess costing lies, m tho 
li indling q 1 the Woik m Piocess account oi accounts Sub equent to 
the woik in piocess stage, the accounting foi Finished Goods and Cost 
of Sales is the same in any sjstem In process coating tho geneuil 
scheme is to tianstei chaiges fiom process to proecas until tho tiunsfer 
to Finished Goods is effected To facilil itc the monthly closing of 
piocess accounts a process cost sheet is often used I'lg 9, shown 
earliei m this section thus senes as a basis for prepaiing 

1 Redistiibution of seiricc department ehaiges 

2 Closing entiles 

3 Transfer ot costs from process to piocess 

4 Opeiating statements without the necessity of refemng to the ledger 
accounts 

In tiansfenmg process costs it is impoitant to have the accounts 
aiianged on the piocess cost sheet and the piocess ledt,er m the older in 
which the opeiations are peiloimed In this wax a continuous cham of 
entiles lesults, chmging the succeeding process and cieditmg the piior 
piocess This closing proceduie is illustrated in the manufacture of plate 
glass as desciibed by Haiiold (NAG A Bulletin xol 21) 
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2 Chuiging the sihkIibk ind polishing dcpaitment -with footige and 
lalue oi lough flat glass stock laid and cicdituig rough flat glass 
stock account 

3 Cliaiging uncut stock cvitli footage and value of glass ground and 
polished pins cost of depaitinental opciations, and ciediting the 
fcimding and polishing dcpmtmeut account 

4 Charging the factor! glass unit iii the -naicioom department nitli 
the footage and value ot glass tal cn liom uncut stock and cicditiiig 
uncut Btocl account 

5 Chaiging the finished flat glass stocl account nilli the footage niul 
\ iluc ot glass tal cn fioin uncut stocl idus cost ol operation of the 
iictoij glass unit and crediting the naicioom dcpiitincnt account 

6 Chaiging glass transfeired from semifinished and finished stocks 
to iiiopti accounts, and cicditing rcspcctne stock accounts 

7 Chaiging general oflice nitli glass used tor samples loss on cutting 
01 dels and loss in finished flat glass stock and cioditmg semi 
finished and finished stocks so aficcted 


A somewhat diffeient scheme JS found m manufactuie of hatter’s fur, 
monthly closing entries aie based on dully liguies obtained fiom daily 
repoits and accumulated in an analytical journal (Fig 13) 

Insteid of tiansfciimg chaigts fiom one work m process stage to 
anothei, only conversion costs aie lecoided m each piocess and all such 
proco s costs are then closed to a single Woik in Pioccss account This 
piocedure is eaplamcd by Venman (N dCA Bulletin \ol 17) The 
columns on the summaiy sheet (Fig 13) aie totaled and the following 
journal cntiics lesult 


Clipping 
Can citing 
Cutting 

To close proccs 
Piocess 


Cut Fill 
Pelt 

Pv Products 

Woil in Pioccss 

To ti anster to finished production t 
cut fur and of various by pioducts 


(3) 

Woil in Process — Blown Fur 432 

By Products 442 

To charge value of bj products used to Woik 
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Woik lu Proce'is — Blonn Fur 
Cookm„ 

Blouiiit, 

To chiiige luBoi ind eM’unat in piotesBiiifc blo\\n 


Blown Fill 

Woik m Pi uLCia— Blown bui 
To transtei cost ot blown iui to 
duction 

Cost o£ Buies — Cut Fui 
Coat of Buies — -Blown b in 
Cost of B lies — Pelt 
Coat of Sales — By Products 
Cut I'ur 
Blown Fui 
Pelt 

Bi Products 

To lecoid cost of pioduets sold 


Any b'llances left m iboie accounts othei than Cost of Sales lepiesont 
closing inventories Supplies and joint depai tmental expenses aie 
closed each month as thev would be undei anj othei system The figure' 
fo: such (losing aie obtameil fiom the departmental expense distnbu 
tion sheets 


Unit Costs an(J Elective Production 


COMPUTING UNIT COSTS— In its simplest foim a unit pioduct 
ost IS detei mined foi each piotoss on the basis of mateinl labor, and 
oieihead intinied in that piocess foi a given pioduction Thus m a 
foundiy, the cost pei pound of metal at the spout is found on the basis 
of the following foimula as explained by Robinson (N ACA Bulletin 
vol 11) 

„ _ ilf + Ti + Q 


whcic C = f list pci pound nt spout 

l/' = '\ iilue of not cliiuge weight of metal and raw materials 
L =Cost ot cupola diiect labor 

0 = Overhead cost tound as percentage ot direct labor 
n = Cross weight m pounds of metals less recoveries le cast 
mgs plus losses 

WheiP the same facilities aie used to turn out more than one pioduot 
unit costs me obtained eithei by 

1 Pioiation formulas oi 

2 Intioductiou of job order technique to insure segiegation for mate 
iial and Hboi In such cases oveihead is chaiged on the basis of 
predeteimined i ites 

Jones discussing eosts in the manufacture of sparkling soft drinks 
(NACA Bulletin, vol 17) lUustiates the last method 

it was desiied that accurate unit costa be obtainable easilj by 
flavors and sizes The accounts were therefoie so subdivided that the 
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bnsK clntn foi the=fe cilculalioiiR were ipadilj obtainable Diacrimino 
tion mubt bo exeicised to choose onl> thoac lactois achich canso appicciable 
c Illations in oidei that the cost ot tettmt the intoimation may not ex 
CLcd its usetiil \alue 

Proration is illusUated m the raanufactme of plate glass The batch 
depaitmcnt mixct, law mateuals and feeds them to the tmk depait- 
inent Pioi ition of batch depaitment cots is dcteimined by tank 
piofliulinn of Pich thickness of gliss icimdmg to Iliiiold (N 4,CA 
JiullGtin vol 21) 

When onlj one thiel ness oi gliss is piodiicecl duiiii), a month the total 
pciulit and total mine ot mixed batch and the lot il cost of the tank 
ckji iitniciit lie ipplicd agiiniBt the net piodiictioii ot glass iicoidcd at the 
c\ iiniiiiiife end of the Icei If inoic tlian one tliiiliicHH is piodiiced diiiiiig 
a nioiith the total weight and \aliic ot the lutih aic distiilmtcd to tidi 
thicl lit s of glass piodiKtd on a weight basis flic weight ot each thick 
ness IS dctciiniiied b> rediuiiig all thitl nesses piodiii ed to a common tliic) 
ness and then using a common unit weight pei squiit loot 

The tank depaitment costs are pioiated to each thickness on the basis 
of till niimbei of liouis the tank opoiatccl on each A similni fmmiila is 
used in the gimcling and polishing dejiaitment 

I'lom the foimulas gnen aboae, unit costs can be computed piovidod 
the cost figuies is well ns the piodutlion figures aio aaailible Howevci 
the PMslence of work in process it the beginning oi pnil of the ppiioil 
net PS dates a lofinement of the aboae method of posting Since a put 
ot the cost mcuiied applies to units still in process the total cost cannot 
be chnigcd to umis finished oi tiansfoned to auotliPi depaitment for 
fiiithei piocc sing Costs must be spipnd o\(i all the woik of the 
depiulmcnt Hence the pioduction lepoit figuu ~ aie in idecpiate foi tins 
puipo e foi two lensons 

1 The pioduction leport eoieis onh the phisical moieineiit of goods 
fiom pioccss to pioceos It inchiclcs m\ i iitoi les lu pioccst at the 
bf ginning of a pciiod which weic at least paitially completed in a 
piior period 

2 The pioduction icpoit does not include iniciitoiics in process at the 
end of a peiiod on which some avual his been done 

EFFECTIVE PRODUCTION DEFINED— To obtain collect 
unit (osts It is noccssaiv to spiead the totil costs oiei ill woik done 
in a dopiitment, both completed and incomploted To accomplish this 
the woik of the depaitmcnt must be expressed m teuns of a common 
dpnoininatoi, leferred to as the cffectne pioduction The laltei some- 
times lefeuod to as equivalent production lepie^ents the total xxoik of 
a depaitment oi process m teims of fully completed units This idea 
lests on the assumption that the work m pioducmg 100 units of pioduot 
one half completed is equivalent to 50 units fullj completed 

Stage of Completion — To obtain a figuie foi effective pioduction, 
complete infoimation must be available as to the stage of completion 
of both opening and closing imentoiies In extieme cases the stage of 
completion liguies must be given sepaiately foi mateiial liboi, and 
o\ eihead It all material is issued at the beginning of a piocess the full 
mateiial cost must be chnigcd to mventoiy, ns foi laboi and oveihead 
inventory may be only paitially completed depending on the length of 
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piocessing time, hence only a pojtion of labor and ovoihead costs must 
be charged to the imentoij If maternl, laboi, and oicihead are 
consumed imifoimly throughout the process, a single computation of 
effective pioduction suffices 

Methods of Computing Effective Production — Tlieie are two 
formulas for computing eflcciive production The fiist is similar to the 
cost of sales foimula foi a tiading concern All figuics except the final 
one aie expios ed in teims of incompleted units that is, units on whicli 
no work at ill has been done Thus 


Method I Inventory Method 
Inventory at hegmnmg equivalent incompleted units 
Add Quantity Put into Pioctss 
Total Incompleted Units Handled 
Less Inventory at end equiv dent incompleted units 
Bffeotivo Production (equivalent completed units) 


The second method analyzes the work of a period fot each stage of a 
department’s woik m teims of fully completecl units 


Method II Completed Units Method 


1 Invontorj at beginning vvoik needed to complete duiing 
current peiiod (found by applying percentage to units m 
initial inventoij) 

2 Units started and finished duiing cuirent period (numbei 
of new units staited minus units in final inventoiy) 

3 Units started but not finished (peicentage done on final 
iiiventoij ) 

4 Effective Production 


Both methods must give the simc result (See illustrations below) 
Pheie aie thiee cases which call for duTcient solutions in the deleimina 
tiotv of unit costs 


Case I No opening and no closing iinentoi} of worl in process 

Case II No opening inventon but theie is a closing inventory of 

woik in piocess 

Case III Both opening and closing inventories are present 


Case I No Opening and Closing Inventories — This piesents no 
difficulties unit costs are computed on the basis of actual pioduction 
as in the following situation Assume that m process A material costs 
are $6,000 laboi $3 000, and expense $3000 The actual pioduction is 
10 000 units 


Cost per unit = 


Total cost _ $12 000 _ 
Quantity produced 10 000 — 


Process A 



$ 0 000 00 


$12 000 00 


3 000 00 

(10 000 X $1 20) 

Expense 

3 000 00 
$12 000 00 

$12 000 00 
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Case II Closing but No Opening Inventory — In this situation 
wliLio Wolk m Piocess shows a closing but no opening inientoiy it is 
nnip^'Suy to compute the effective production I sume the same tacts 
IS 111 Cise I m addition the pioduction iccords reveal the following 
jiifoi Illation 

Completed and Triinsferied 
Iineiitoiy at end 407o complete 
Solution 


Units 
10 000 
2 000 


1 LOeitne Piode 

Started ind 

Iinciitorj at end (2000 x 40%) 
Fftective Pioduction 


mg eomplcted units method) 


Units 


Unit Cost 

Total cost _ $12 000 m,. 

Effective pioduction ~ 10 800 ~ 


8 Iiiventoiv Value (2 000 X 40% X $1 11111) 

4 Vuluc oi Ti uisfer to Piocess B (10 000 X 81 11111' 
iotal Cl edited to Piocess 4. 


PnocEss A 


lilateiial 

$ 6 000 00 


$11 111 11 


3 000 00 

Invcntoi j 

888 89 

Expense 

3 000 00 



$12 000 00 


$12 000 00 

Ini entory 

$ 888l9 




Case III Opening and Closing Inventories Present —Effcc tiv e 
pioduition must be computed wheie theie no 0])omng and closing 
inventoiics Tho following cise illustiates the piocccluie 


Pbocfss 4 

Opening Inventori $ 200 00 I 
Mitciial 6 000 00 

1 ahm 3 000 00 

Expense 3 000 00 I 

Production data 

Opening Inventor} 30% complete 
Put into Process A 
Tiansfeired to Piocess B 
Closing Inventory, 40% complete 
A Effective Pioduction 

Opening Inventory 70% incomplete 
Put into Process 

Total Incompleted Units Handled 
Less Inventory at end 60% incomplete 
Effective Production 


10 ouo 

9 500 
1000 


Units 


10 000 
10 360 

600 

9 750 
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Method II may be employed to check the dbo\ e result as follows 

Completed 

1 Poition of opening inventory completed in current period 

(SOOxVO’i) 350 

2 Stilted and finished during current peiiod (10 000 — 1 000) 9 000 

“ ’^-‘^11 of elosiiig imentorv completed in cuiient peiiod 


B Unit Cunent Process Cost 

Total current costs _ $12 000 
Ijfteetiro production “ 9 760 ~ 


0 Closing the Process Account 

1 Value of closing imentoiy (1000 X 40% y $1 230709) $ 492 31 

2 Total debits 12 200 00 

3 Bulauce lepieaentmg transfer to B ^11 707 69 


D Proof of Charges Transferred to B Iheie utic 0 500 
units transferred to the nei.t process These represented 
costs incuiied ns follows 

1 Opening Invcntorj 

500 units eosl iiicmied in prior peiiod 
500 units cost incuiied m current peiiod (500 X 
70% X $1 230760) 

2 Started and Finished in Curient Period (9 000 X 
$1230769) 

Total Tiansfei to B 


$ 200 00 
430 77 
11 076 02 
$11 707 09 


COSTS IN SUBSEQUENT PROCESSES— la computing cods 
foi piocesios after the fiist one the general pioeeduie is the same as for 
the fiist pioeess, e\cept that tranafcired costs must be added to con 
version oi process costs both foi purposes of talumg the intentoiy and 
tionsfeiung to the ne\t piocess Bj conversion cost is meant the total 
of diieet laboi and manufactiiiing expense of a piocess Manufactuiing 
expense includes both dnect chaiges and ledistnbuted sertioe depart- 
ment ohaiges If theie are any credits applicable foi labor and for 
expense net conversion costs only are used in niiiving at unit costs 
STEPS IN CLOSING PROCESS ACCOUNTS— In closing 
process accounts the following steps must be taken 

1 Compute effective production from gi\en data 

2 Calculate net conveiaion or net process cost 

3 Compute unit conversion or unit process cost (item 2 divided by 

4 Credit pioeess account for value of closing Work in Process Imen 
toiv on the basis of 

a Unit conveision or unit process cost tal ing into account stage of 
completion 

b Full tiansferred unit cost 

5 Balance of piocess account represents charge to be transferred to 
the next process or to Finished Goods 

The following problem adapted from Amidon and Lang (Essentials of 
Cost Accountmg) illustrates the entire process cost procedure 



COSTS 4ND EFFECTIVE PKODUCTIOFT 


465 


Pbocxss a 

]ii\Liitoij at 2o0 00 Tianstuied to Piotess B 

Material 8 000(111 Iincntoij at end 

r ibor 4 000 00 

2 000 00 


Process B 

Inventorj at beBinnin„ ^,1 480 00 Tiansfeiied to I' misln d C ooda 

1 iljoi 5 000 00 Im cntorj at end 

1 Man I 2 000 00 


Production data 


Oiioning Inventory 
idatmul 
I alior 
Expense 

Put into Proce 3 
Completed end loinnrdod 



Dipt A 

Number 1*11180 of 

of Units Comiiletion 

500 30% 

50 

oO 

15 000 


3 000 


Dept n 

Niunbii StiiRi pf 

of L nite Completion 


13 000 

500 80 

80 


No new matciul is added in piocess B Below aie presented the working 
papois the complete Jedgei accounts and a piocens cost leport 


C0MPUT4TI0N OF EFFFCTIVE PRODUCTION 





Sec 9] UNIT COSTS AND EFFECTIVE PRODUCTION 
PROOF 01. COST OF TRANSFERS 


Co.)t cjiiipd ioiHtud ('iOO units) 

Cost to Complete ill Ciiiient IViioil 
Miileiial fSOO X 70% X S BailTc!) 

Liiboi (500 X 50% X S 207 108) 

Expense (600 X 50% X S 215013) 

2 Neu Piortuction Completed :ii Ciineiit Peiiod 

Msteiid.1 (12 000 X$ 521173) 

Libut (12 000 XS 207303) 

Expense (12 000 v $ 215013) 

3 Value ot Goods Tiuusfeired to B 
Duuiimim J 

1 Opniiiif, Iineiitort 

Jiiuistciied Cost cairicd fotuaid 
Cost to Complete m Ciineiit Pciiod 
1 ibol (1 000 X 30% X % 303701) 

Expense (1,000 X 307o X 1. 157480) 

2 New Pioduetioii Completed in Cm lent Period 

Miteruil (12 000 X3. 393701) 

Expense (12 000 X1 157480) 

Iransteiied 

f 10111 V (12 000 X 3.1 037609) 

3 1 nine of Goods Tniisfeiied to I iiiislied Stock ~ 

Completed Ledger Accounts 
Phooi ss a 


182 41 
74 3j 
53 00 


12 45'> 03 10 000 20 


Iinontori nt bepinnin„ 


■? 250 OO 

8 000 00 
4 000 00 
2 000 00 
1.15 150 00 
1. 2 179 14 


2 170 14 

'{15 150 no 


Process B 


Ini enter} 


1 . 


1 430 00 
5 000 00 

2 000 00 


Tnnsfeirod to I 
Goods 

luxentory at end 


12 970 80 
21 400 86 
I 739 30 


inislud 


3.20 001 DO 
7 3'l 30 


321 400 80 


In this solution opening and dosing balances, m inxcntorics. aio not 
snal} 2 ed as to their mateiial, labor oteihead and transfciied cost 
content This can be done if desiied, in f ict separate process accounts 
may be opened for each element of tost An example of such detailed 
nnahsis is shown in Fig 14 taken fiom Dohi, Ingliiam, and Lo\e 
(Cost Accounting) 
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Fiq 14 Detiiled Piottbs Invetitoiy Annljsis 


SHORT-CUTS FOR VALUING WORK IN PROCESS -The 
method outlined in the jireceding pnges foi the propei costing of i^oik 
in pioeess is somewhit ciimbei ome, but 13 undoubtedly ucciuate \Vil 
hams (NAG \ Bulletin, lol ?) pioposes a shoit-cut by doing away 
with work in pioctse inventories at the end of a peiiod He desmbes 
piocedure foi a foundiy oonsiating of foundiv, machining, polishing, 
cleaning packing, storage md ^hipping depaitments Pioduotion bung 
continuous theie is always a luge mimbei of aiticlcs on hand in eieiy 
stage ot completion The phjfsical pioduction tinned out by the foundiy 
depaitment in the course of a month fomis the basis of cost calculation 
Pioduction 01 decs aie issued foi maximum quantities only At the end 
of the month theie is enteied as the quantity to be piodiiced the same 
quantity that was processed through the fiist operation Williams 
states 

In closing the November accounting we had December Inboi and over 
head charged to November costs md appearing m the Noiembcr iiiven 
tones but this was offset by the item of accim.d pajioll and the credit to 
the expense distribution account When closing the cost oideis all caitls 
stamped Novemhei weie posted as though the noil had been done in 
November but the icgular December cards weie posted to the cost sheets 
for the month ot Decembei By this method, on the Bth of Decerabei 
eveiy cost sheet for Novembei showed only completed work and the 
laboiious task of getting costs on partially completed woik was done 
away with 

Anothei suggestion for shoitenmg the work comes from Schlatter 
(Elementaiy Cost Accounting) who advocates omission fiom consideia 
tion of woik in piocess inventories piovided 
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&nRI]SK4Cl? WASH AXD SPOILAGE 


1 \iiioutil ind A ihio of ^Mirl lutlim a protcss at tho onil of a pcnod 
lie f.nn]l iiliui couipiitd co the total auioiint and \alue pashms' 
thioiuh the pioccbb in i t,i\cn piimd 

2 Amount ami \akie of Moil in pioLLbS iiuuitnij ait constiiiit le 
lemaiii appioiimatelj the baino 

111 suth LJbLb he statPb 


IliG iiiicntory niaj be ignoied mtliout nnteiialh nffetting the lelia 
hditi ol unit tost litiiies But it the laiiiitioii in aiiioiint is ooiibid 

tuihlt and the value is high the inipiitoij must be ^iieii tonsidoi ition 
liii iiise to Ignore it Mould stiioiislj aflett the itliabiliti ot the unit cobt 
hfeiues 

In siippoit of this tlieoi} Mental discii<isint woik m piocess in 
intlu leite minmg (N ilC ■V Bulletin, \ol 2i) stiles 


Jills IS 1 teim piactii illj unknoMn in nntluacite 
hhoi iimtonals and powii ue expended in loiuliiit 
lint teuh the sintico until tonionoM no ittempt is 
atanist tomoiioo s eust because \ebteidaj the sime 
end of each m oil mg d t\ completes a cicle which 
bcfoie but which is faiilj eoiistaut day by daj 


AUlioutb todni some 
i iiimei II that iinu 
1 mule to set Uiib lip 
tliiiit happened The 
still ted 3 taterday oi 


Elimination of Work in Process Account — It a phut vnanufactuies 
oiih one pioduct by a single pioceso theie m it be no \ ork m pioee^s 
iiuentoiy, since the product is eiUici still in the itw mateinil atitc oi 
else IS finished This is especnllv tho e iso whole the pioclucL till os les, 
til in 24 houis to complete Examples aie bicad making sulphui mining, 
etc In such cases, a Woil in Pioce«s iccount is not even nccessin 
since all costs can be chaigod to a Cost of Piocluction (it I'lnished 
Goods) account Adamson (N 4 C I Bulletin sol IS) states 


Wo have no In Piocess iineiitoiv nist is in the piodiiciiig end ot the oil 
hiisinobs theie is none Sulphur eitliei has been piodureil oi it has not 
been pioduced When melted it is pumped to the siutaeo almost 100% 
pine and does not undeigo any sort oi treatment oi pioeos mg whatsoeici 


Shrinkage, Waste, and Spoilage 

QUANTITY CONTROL — In genoial the ticiitinciit of waste 
tei 111 and shrinkage follows the same Imps ns shot n in Section 14 
riiLsL matteis iie closely connected with the subject of qu iiititj ion 
tiol and anything aftecting quantity piodueea m effect on unit costs 
Gillespie, discussing quantity contiol (Intioductoiy Cost Accounting) 
states 

Quantity control in pi oecss cost nccountiu" refers to the luaintenanee of 
lecoids of quantities foi the purpose of cletecting sliiinkage bi cat age 
theft etc 

Tho cost department is charged with the duty of computing total and 
unit costs of pioduetion In doing so quantities entoiino a pioress must 
be icconoiled with quantities leaving the piocess and the loss if anv 
must be analyzed into those factors that are contiollable and those that 
aie noncontiollable Complete quantity contiol leeonciles raw mateiial 
purclmsea with the flow of such mateiials through the mariifactuuno 
piocesses to finished goods and finally to sales 
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Quantity Control as Index of Efficiency — One way of oonti oiling 
quantities is to establish piocess jiclds Mitenal \iolds aie computed 
bv the cost department and lepoitcd ie{,uliilj alonR with pioduetion 
cost data and repoits SiitU aields aie oidmaiily obtained m peicentage 
foim computed fiom the following foimiil i 


% Yield = 


Pioclnctaiold 
Product input 


Iiieasuiemenfc foi both quantities may be weight imils oi units ot 
pioduot lield foimulas may be used as indexes of operating efficiency 
Snnnkage Control — Sometimes m place of a vield foimida its con 
veise IS used showing a peicentage loss of shnnkage Thus mutoml ron 
tiol in the baking industiy, as stated by Hemv (N AC k niilletm, 
vol 20), 13 exercised to coatiol losses due to the following causes 


1 Shoit weight pad ages having been received without (leteotioii 

2 &bnnl age of mntaial during etoi ige 

3 Jlatennl wasted 

4 JIaterial misappropriated 


Fig 15 IS a material cost summary foi a bake shop to wlm i have 
been added quantity oontiol data mcluding percentage losses Tho'e 
losses co\ei the following items accoidmj, to Uiich (N ACA Bulletin, 
vol 16) 

1 Loss (or gam) in scaling This reprerciits the diffeieiioe between 
the weight of dough delnered to the duidei or bench and the seal 
mg weight ot all units pioduccd 

2 Invisible loss This is the differ cnee between formula weights and 
purchase weights Formula weights represent at mdaul allow antes 
ns shown on formula cards This loss is due to n weight loss ol flom 
and other materials dunng storage and to careless hiuKlling and 
sealing of materials It is the difference httwoen the artiml and the 
foimula or caloulatod weight of material enter mg into the doughs 

3 Fermentation loss This is the diffcience between the weight of 
dough put into the trough and plated m the fei mentation loom and 
the weight of dough aftei fermentation (Item E mums item 1 Pig 
15) Pei mentation loss is contiolleil t1iroup,h maintaining piopei 
temperature and Immiditv m the foiineiitation loom 

4 Absorption This is a teim ^plicd to the amount of watei or liquid 
absoibed per 100 pounds of floui put into the mixers 


ACCOUNTING FOR SHRINKAGE —Many shrinkages me due 
to the nature of the operations and cannot be conti oiled The most 
common method theiefoie in accounting foi shiinl age is treatment by 
neglect This means spreading piocc«s costs oiei the units obtained 
fiom piooess thus mci easing the unit cost of tho'e iimts which absorb 
the cost of shnnkage For example Halhgan discusBing the manufactuie 
of mechanical rubber pioducts (NAG A Bulloti i \ol 19), states 
During these rubber handling operations there are distinct shrinkages 
due to the elimination of foreign mattei which must he compensated for 
by increasing the pound coat of the remaining rubber This shrinkage 
ranges from less than 1% to approximately 20% 

Similarly there are shimkages m other compounding ingredients where 
it IS necessary to make frequent teats for each type of material so that 
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M4TERI4L COST SUMMARY 
BREA.U DEPARTMENT 


101 Wheiit Flour 202 801 

102 Rjc I lout 7 028 

lOMV W I'lom 0820 

104 Dufitint, Flour 4 067 

Othei Floui 18 521 

Total Flour 221 882 


110 Pouclerecl Milk 

111 Concloiisecl Mill 

112 Luiuul Milk 
111 iList 

114 Itabt Food 

115 Salt 

110 Pan and Buidor 
Oil and Giaaae 

117 Trough Grease 

118 Finishing Materials 
110 Otliei Ingiedieiits 
120 4bsorption Boost 


Actual Cost 
Cost 100 Iba 
100 Ibh Btpul 
Bro id Retiuiiec 


A Total Weight of Mateiinls 
B Less Dusting Floiti etc 
C Height of Mateiials put in Miact 
D Weight of Water put in Mixei 
F Weight of Water and Matenal 
F Weight of Dough Produced 
G Wei Jit of Biead Produied 
I Total Bbis of Flour Used 

J Average Yield per Bbl 

K At el age Cost W Flour pei Bbl 
Loss 01 Gam Scaling 
% Ini isible Material Loss 
% Loss Dining Fermentation 
% 4bsorption 
% Pan Grease Used 
% Dusting Floui Used 


Fig 15 Material Summari and Shrinl 
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the pound cost maj be inci eased by a proper shrinkage factor to insure 
accuracy in the final product costs 

The same piotedure is followed in taking up the shrinl age oi loss m 
weight as a result of drying fabrics that arc to be coated with lubbei com 
pound The weipht of the moisture eliminated is added to the pound cost 
of the diy fabric 

The same method is often applied m the tieatment of spoilage Thus 
ill the clay pioducts industry, costs are pioiated oaci No 1 salable 
waie which m this way absoibs the cost of detective and spoiled waie 
Under this method no journal entnes are lequired but each piocesg 
must keep a lecord of shnnlcago spoilage etc 

Separate Costing of Shrinkage, Spoilage Etc — To impicss on man 
agement the effect of contiollable losses foi “himkige etc separate 
costs foi such losses may be computed Thus in discussing costs in the 
manufictiue of plate glass, Hairold (N AC A Bulletin, vol 21) states 
the cost sheet instead of showing the semifinished stocks tiansfeiied 
from one depaitment to the next shows onlj the value of the sliiinUago m 
each The footage of shrinkage is obtained from the subsidiaiy record of 
flat glass stocks and for each department so affected is piiced at the aver 
age price to date of the total glass rctcued to date hv each department 
The item ol shiinl age is a moat impoitaiit factoi in oui cost and one of 
paiticulu inteiest when comparing eimilai opciations at different looa 

Blocker (Cost Accounting) advocates segiegation of such losses into 
those that aie normal and those consideied abnormal The abnormal 
shrinkage oi spoilage is to be closed out to Piofit and Loss, while the 
normal spoilage is to be absorbed in the cost of the good units pio 
duced He stales 

The number of units lost spoiled and defective due to abnoimal cmi 
ditions should be multiplied bj tlie cost pci unit in the process and the 
lesulting amount should he chaiged to a Lost Spoiled and Defective Woik 
aocoiuit and credited to the process through the medium of a jouinal entiv 
The special loss account should be closed diiectlj to Piofit and Loss so tlio 
invcntoiies will not be improperly inflated 

The noimal cost of spoiled and lost units is absorbed as an additional 
cost of units in process 

An. example of separate costing of spoilage is shown below It is 
adapted fiom Longei (Cost Accounting) 


Fboocss B 


Inv entory 
hWerial 

$ 1230 00 
790 00 

Spoilage 1 

Transferred to Finished Goods ’ 

Expense 

Transtcired fiom A 

3 710 00 
1484 00 
13 880 00 

Inv entory ? 


Production data 


1 Opening Inventoij 
a Mateiial 

b Laboi and Expense 

2 Tiansferred from A 

3 Dehveied to next pioeess 


60% complete 
80% 


Units 

300 
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4 SpoiHge 

(I Miteiiiil 100% 

b Laboi and Expense 50% 

5 In\entoiy at end 

I AlatPual 100% 

b Laboi and Expense 80% 



500 


Effcctim Production (Schedule 1) 

Effcctn e Umt'^ 


Phjsical and 

UiiitH Matcual Expense 

1 Opening In\entoi\ requned to com 

pkte 300 150 60 

2 Stilted and Finished 3 200 3 200 3 200 

3 Spoihn,e 100 100 50 

4 Inientoij at end aheadv completed 600 600 400 

Total Phjsical Units 4 100 

Effective Production 3 950 3 710 


SroiLUic AND Inieniory Taluxtions (Schedule 2) 

Spoilage In\ eiitoi \ 

Completion Value Completion Value 

1 Unit Coat 

Transfeired Cost 100% f3 00 100% $3 60 

Matcual 100 20 100 20 

Laboi 50 50 80 80 

Expense 60 ^ 80 ^ 

Cuimilatue Unit Cost $4 50 $4 02 

2 Number of Units 100 500 

1 Total Value $450 32 400 


COST OP PRODUCTION A,N4,IASIS 
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1 Owning Inventoi-y 

Matennl Current Period 
Conveiaion Cost (Labor and Etpuiic) 
Inventorj Value Transfoiied 

2 Started and Finished in Current Period 

Prior Coat 
Mnteiial 

Conversion Cost (Labor and Expense) 
Value of New Production 

3 Total Value of Transfer 


800 S 1 130 00 1-1 moo 

30 00 1000 

34 00 2SOO 

loo 1 344 00 Hmo 



EFFECT OF SPOILAGE ON UNIT COSTS —Blockei (Cost 
Accounting) shows eftect of sbiinkagc and similat losses on unit costa 
Ho states 

As a normal condition if units are lost oi spoiled in a beginning pioc 
ess the pi eduction in teims of completed units is ditided into the total 
cost of the piooess the loss being absoibed by units finished and in piooess 
The same procedme is followed in subsequent piocesses but in adclitinn 
the 'iccumiilatcd value of units tiansferred and lost in a piocess must be 
sbso^ibed by units finished and unfinished m the pioccsa lesponsible toi 

An illustiation of the aboie is given m Pig 16 taken fiom the same 
souioe The unit conversion cost m piocess 2 is found by dividing 
?6 300 by the effective pioduction (9 000 units) The following method 
shows the mcieased tost due to shunkage 

C nst in Piocess 1 befoie shrinkage (20 000 — 10 000) $2 QOOOO 

Cost in Process 1 after shiinl age (20 000 9 500) 2 10520 

Increased Unit Cost due to slirinkige $ 10526 


MMerial 
Factory expense 
Total process coats 
Cost transferred 
Accumulated costs 
Units received 
Units spoiled 
Units lost (slirinl age) 

Units in process (% completed) 
Units tiansfeired 


Piocess 1 Piocess 2 


$10 000 

6 000 $ 4 600 

4 000 1 800 

$20 000 $ 6 300 

$20 000 
$26 300 
12 000 “lOOOO 

2 000 


$10 000 
10 500 
5 81)0 
$20 3H0 


Unit cost in each piocess $ 2 00 

Loss per unit due to shimkage 
Accumulated unit cost 2 00 

Fig 16 Effect of Shrml age and Spoilage on 


70 

10520 

1805 


Unit Process Costs 
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EECLAIMED MATERIALS —Reclaimed matenala are usable 
sloies items which ha\e been sihagcd fiom spoiled ivoik Wheie it is 
dcsiied to lecoid spoih^o costs sepal itely in the accounts this ni n be 
aiiomplislied through the use of spoilage repoits showing spoilage cost, 
icilaimed material, etc, -nhich foiin the basis for a inonthl} jouinal 


Maiuifuctuniig Expen»e Control 



$ 


$ 


The debit to Manufactuiing Expense is supported bx detailed iioslings 
(o the depaitineutal standing orders The debit to Stoics iciount is 
snpiioited bx stores ledger foi 

1 Etclaimed mateml item 

2 Senp iccoiiiit 


Process Cost Statements 

COMPARATIVE UNIT PROCESS COSTS— In iudu,,liios wheie 
opcuitions aie lepetitne and continuous unit costs ought to exhibit a 
lUoli dcgiee of s( ibilitj Variations in costs aic an indication of the 
picfaciRc of factois out of the oidmaiy This is illustiated bx Meugcl m 
disnubing anthiacite mining co«ls (N VGA Bulletin xol 22) 

Uic suuices that produce a led li„ure in any month aie the ones that 
conic in iui spccuvl attention and stiidj bx the local iiianagcnicnt 
In othei woids cost xaiiations me lool ed foi and the ic isons lor the 
\ Illations aie mxestigated In this connection pioccss lo t accouiitiii^ 
ppitmis easy computation of costs as oltcu as desiied The fiequeiicy of 
comjmtation depends on the txpp ot mdustiy, pailKulailx on Ihc i Mild 
itx of inventory turnover, oi on the kngtii of manufacturing cycle 
Vlioio theie aie no piocess imtnloiics oi xxhcic a miiiufat tilling 
ixclc is conipletrd m 24 honis, daily reports aie the ink lliis i^ tlie 
CISC in bile shops, dunes etc Jolin F Uiirli, discu'Sing bik( sliop 
locis (N ACA Bulletin xol 16) spciksof daily icpoits in the form of 
a dnlx lec ipitulation sumraaiy winch accounts foi quintitics and \ dues 
of dilTeiont bal ciy piodiicts on til loiilcs (Fig 17) 

In iddition, the pioduction hguios on the dailx statement kiinish a 
basis foi the monthly production summary assuiing the tic-in of d uly 
ind montlilv figuies as to quantities and values 
Coil mines fmriRh an example of high tiimoxcr since they loud and 
dispo e of coal about ns fast as it is mined Mengel spe d s of daily 
costs foi anthiacite coal mines (N ACA Bulletin xol 22) 

A daily cost sheet is made up for current guidance This is available 
an the moinuig ot the dav following the vvoikmg dnj and is quite accuiate 
except toi picoexioik earnings, which must be appi oxim itcil as ccitnm 
nifirmation on this is available onlv at the end of the semi luonUilx sm 
vex Idle cl ij costs ire kept separately from worlingdav coat so that 
piopci cciraparisoiis luij be made with standards this is cspecnlK neces 
sarx in coal iiiimiig xxhere the xxoilmg dnxs, month bj month fluctuate 
from as loxv as 8 m the sumniei to as high as 22 in the xx inter 




PiQ 17 Dally Production and Sales Keport of Quantity and Value 


The same condition obtains for open cut mines desoiibed bl Aiery 
(N \C Bulletin, vol 22) Daily statements are piepaied as folloua 

1 Supeiintendent 3 Dailj Cost Statement (Fig 18) 

2 Sumraaiy of Pajioll 

3 Supplies Expense Sheet 

All of these are summaiized on semi-monthly statements 
In the manufactuie of hatter’s fui, depaitment foremen prepaie daily 
production data Those are posted daily to a suramaiy anilyiis ‘ihett 
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01 monthly elosins journal entiies (Fig 13) Impoitant 
Lil> CO t coinputulionb iie 

till e piompt action m case ot unfavorable costs bcfoie too 
ifet IS done 

ol time foi prepaiation of monthlj icpoils 
Liitinn lb emphasued hv \danison o\pl lining costs in 
(N iCA Bulletin vol 15) Punched caid equipment 
mfoimation is ictoidod clailv 
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ktest Tina taidmeas can be allowed only to those few important ones that 
are absolutely unobtainable sooner Our material distribution is closed on 
the evening of the last day of the current month The hiuil invoices tint 
are cleuied thiough the v, iichouses must leach the Piccport office not 
later than that hour By that time the majoiity of the invoices have 
been received already as they are sent in regularly throughout the mouth 

MONTHLY PROFIT AND LOSS STATEMENTS —In genenl, 
the monthly operating statements depend on the natuie of the industiy’ 
eizc of plant, and the degiee to which management is aware of a need for 
cost reports and statistics in contiollmg opeiations In piocess cost plants 
■depaitmental production cost analysis is usually the first and mo&t basic 
lepoit prepared It is a direct outgiowth of the depaitmental unit cost 
computations, valuation of tiansfers inventories in process spoilngo 
etc The statements themselves may be very simple oi become very 
complesc depending on 

1 Number of products manufactured 

2 Extent of Buhclassificntions desired 
a By products 

b Bj elements of cost 
c By depaitmciits oi processes 
d Or by any combination of the above 

Analyses and Comparisons —The following lepoits aie listed as de 
enable fei a laige bakerj by Hemy (N 4C A. Bulletin, vol 20) 

1 Daily weekly and periodic il record of pioduction and the di poai 
tion of the same togethci with si^nihcant cost factors 

2 Weel ly and periodical analjsis ot pioduction by varieties sliownij, 
the quantities weights, and values of the diffeient varieties pui 

3 Weekly anabsis of sales by loutes, divisious and vaiious other 
bales classifications 

i Weekly iLConciliation ot stales showing the source and disposition 
of the same 

Periodic statements aie also piepaied These consi t of the usual 
balance sheet and profit and loss statement The lattei is suppoited bv 
the lollowing schedules oi analyses 

1 Allah SIS of piofit 01 loss by sales classification 

2 Mateiittl tost analysis and production cost factois including aver 
age vield of baled out production per hand of floui and average 
cost of floui pel barrel 

3 Dctiil of manntactuiing gcneial plant and plant office expense 

i Detail of selling and ilelivny expense and analysis ot poitions ap 

e hcahlp to various sales cUssifaeations 
letail of nonopeiating income and expense 
0 Analysis of controllable laboi costa such as diiect shop labor 
vv lapping labor and shipping cleil ’a wages 
7 Periodic transportation icpoit showing for each vehicle the mile 
age gas oil etc 

8 Analysis oi poundage aveiage price and value of various kinds of 
waappers used 

An important feature of piocess cost statements is the ease with whuh 
comparative cost reports may be prepared In the case of bakeries, 
periodic analyses of the Piofit and Loss statements aie prepared The 



PROCESS COSl STATEMENTS 


479 


totil and aveiagG poi hundiedweight figuies foi all plants aie ciloii- 
lilcd and compared with the pei hundredweight figuies of the bist 
plant and with those of each pi ml This is i faioiite method of sta- 
tistical present ition by tiado associations but applies equillv well to 
mnnufnctuieis opeiatmo seieral plmts making the same piodiict 
The columns of each sheet of those statements are headed as follows 


Beat Plant 

T,i , fPrei lous Period 
your Plant jeurient Period 
Aieiate Eiguiea 
f xcess Oiei Average 

A diffeicnt type of analjsis and comparison is picsented liv 'Vdimson 
(NACA Bulletin lol lo) m connection with sulphui mining He 
shows the necessity foi a monthh pioduction cost stateincut showing 
the followino information 

1 V iriable Costs 

1 Plant Pioduc 

I'licl Stcamin, Wells 

Othci Costs 

b Field Production Expense 
f ]\IiscellaneouB Production Expense 

2 Fixed Costs 
a Enialtv 
b Production Taxes 
L Propel tv Taxes 
cl Depieciation 

3 kdministiatn e Expense 

4 lotnl Production Cost 


Jhcre are flee columns of figiiies to the right of tVio above items showing 
Ifonthlv I Cm rent I Ciiirciit I I 

Costa ^[onths Months Cost 'JotalCost 

A ear Ago j Budget j Cost 1 pei Ton j foi Period 

The follow iiio are also included on the summary page 

1 cVveiage pioduolion cost foi eich mine 

2 (shipping and cai lo idmg tost 

3 Prospecting and development 

4 Capital expendituies 

B Minor subsidiaii companies 

Supporting schedules detailed by each worl Older number divided as 
to Labor Matciial Expense Total and Budget complete the statement 
STATEMENTS FOR MULTI PROCESS PLANTS -If there 
are no pioeess mventones the cost of production analysis may be ob- 
t lined directly fiom the process cost sheet The elements of cost are 
shown at the left of the sheet while acioss the page are shown proc- 
esses each being subdivided to show 

1 Quantity 

2 T otal ( ost 

3 Unit Cost 

Costs need not be transfeired fiom column to column but mav be 
accumulated in a total cost column Fig 19 used by Bloc lei (Cost 
Accounting), illustiates this point In the same wav production cost 
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analysis accoiding to pioducts may be ‘shonn Fit, 21 “ihowb such a le- 
j)o t foi a cannciy 

The same mfoimation may be picscnteil m report form paiticulaily 
wheio costs aic tiansforred fiom piOLe<=s to pioce s Fig 20 from Amidon 
md Lang (Essentials of Cost Vecoiinting) shows such i statement 
applicable to buck making 

STATEMENT SHOWING BPICKS PPOCESSED TOGFTHER WITH 
TOTAL AND UNIT COSTS BY DEPARTMENTS 
For the Fiscvl Aevb Ended OcroiiEii 31 ID— 


^Junntity 
(m thous iiulb) 


Quu 




Placed 11 

Spoiled in , 

Piodiictd 

Cost of Pioduction Pans and Machines 

Cost of Bricl s Put m Draers 
Iinentoiy of Briol s Half Dried at 
begimiint 

Dijiiig Cost 

Total 

Cost of Biiclts m Drjeis at end 

Bntl s Dried 

Bucks Spoiled in Diying 

Coat of Good Bricl s Dried 

Setting Cost 

Cost of Buds Set in Iviln 
Imentorj m Kilns at beginning 
Burnt 

Buining Cost for Icai 

Total 

Ends Spoiled in Burning ind Sold 

Cost of Good Bucks Processed 
Iniontorj in Kilns at end 
Cieen 

Burnt ^ 

Cost of Bi id s Unloaded 
Unloading Cost 

Worls Oaeiliead 

Cost of Burnt Brid s in Yard 
Inventoij of Burnt Buds at be 

ginning 

Total Brid s Available for Sale 

Iiuciitoiy at cud 

Cost of Sales 


Fig 20 Piocess Coat Anal} sis in Rppmt Foim 


c”'t 


± 

$ 
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In laiRe plants it la prefciablo to piepaie separate statements for 
eath (lepaitment copies of which mij then he fmnishcd to dcpaitment 
heads eonceinrd These stitemenls aie latei suramau7( d m i sm„lo 
st dement coveunfe the entiie plant Fi^ 21 by Jones (N VCA Bulle- 
tin, aol lb) shows a statement coaeims the samp deputment in a 
plant makms gingei ale and othei ciibonited dimls 







484 CONTIKUOUS PROCESS COST SYSTEMS [Sec D 

In Fij, 2 costs -neie analjzed by elements, depaitmcnts, and pioducts 
To obtain tins statement detailed analysis is lequired foi each item 
Pig 22 used by Van Sickle (Cost 4.ccounting) shows the extent of such 
detail m supporting the eailiei illustration Such undeilymi, detail 
should not be mcoipoiated in the leport to management It should 
remain pait of the cost depaitmeut’s woiking papeia, available when 
called fm Its mtioduction as pait of the cost lepoit confuses moie 
than it helps 


Class or Product Costs 

DEFINITION OF CLASS COSTS— In many line? of manufae 
tuie a \anety of similai pioducts is pioduced by means of the same 
gioup of processes Wheie this condition exists sepaiate cost accumu 
lations mnv be made loi each product or each gioup of pioducts lathei 
than foi individual items This is known as class oi pioduct oostino 
Class costs have been defined by Dolii lugluain and Love (Cost Ac 
counting) as 

A method of ivccvimnKting costs i elating to classes of pioduct in which 
the total cost of anj class is divided bv the number ot units m the class to 
deteimine the unit cost A class is usually a gioup of simihi jobs or units 
ot pioduct 

Theie is some doubt wliethet class costs repiesent some vaiiation of 
job ordei 01 piocesa costing In the lattei costs may be foimed bv 
processes product elements etc If costing on a pioduci basis is sc 
looted costs aie apportioned to cich pioduct on one of two ba=es 

1 Porraiiln basis such as weight etc 

2 Bj intioduction of job order technique in order to assure spooiflo 
allotment oi costa to each product 

On the basis of the (list method piocess costing is involved on the 
basis of the second, job older cosLiUo is indicated 

PRODUCT CLASSIFICATION —The object of coat aooiimuk 
tion bv pioduct classes is to simplitv the cost prooeduie bv giouping 
the pioducts into a lelatnely small numbei ot classes and thus ellect 
mg clerical savings 

A common illii tution of class costs is a foundiv where castings aie 
grouped and costed by weight classifii ations While objection has been 
raised to this method of cost aceountina on many occasions, neveithe 
less it suffices under tcitain conditions The piinciple of class costs is 
applicable to many conditions and companies 

Dohi, Inghiam and Love (Cost Accounting) state 

In establishing the pioduct classiflcation the product as a whole is 
anilvred and a gioupiug made on the basis of such similaritj ns maj exist 
in the mnniifactuiing and distributing conditions The groups maj include 
all pioducts of a given atvle shape or use all pioducts requiring the same 
raw mateiials all pioducts going through the same piocessos in the fac 
torj, 01 all pioducts sold thiougli a given sales channel In eBtahhshuif, 
the classification consideration must be given to the fact that the opcia 
tioii of the sjstem requires that mateiial costa labor costa faitoiv seivioe 
and distiibution costs be allocated to the various groups of the clagsifioa 



CLASS OR PRODUCT COSTS 


tion mcl i£ possible the classilicution should be mode to facilitate such 
allocation 

itli piodurt classes established the sjstem usuall) piotides for each 
chhb of pioduct 

1 linaljsia of sales and sales returns 

2 An analysis ot puiLliises and puichasts returns 



') Vn anil} SIS of diatiihution costs 
6 Vn anal} SIS of adiniiiistiative costs 

U1 of this IS similar to piocess cost piocoduie -nherc costs may be 
giitheicd according to mduidual pioducls msteid of gioups of products 
Basis of Classification — Newlove and Gamei (Elcmentaiy Cost Ac- 
counting) give an example ot pioduct classilication foi a foundij as 
follows 


Simple 

Complex 


The use 


CLtssiFicmo't or Castings by Classis 
Shape Coics 

10 No Coie 
2 0 PI 111 ! Coie 
Complex Colt 
f\i!.ioiir or CiSTiNcs 



Code 

10 

20 

30 

40 


of the class code is oxpl iinod bj the fullowing oximplcs 


0 

3 

4 


Code 

no 
22 0 
22 3 


Weight of C nsliiig Shape of 

Pounds Casting 

1 to 10 Simple 

11 to 20 Complex 

11 to 25 Complex 

51 to 100 Simple 

51 to 100 Complex 


No Coro 
No Coic 
Plain 
C omplex 
Complex 


From the same souice comes a chait (Fig 23) shoeing undeilxmg 
details for Woik m Piocesa Contiol m eliss cost proceduie The illus- 
tiation IS for the molding dcpiilnient of a foundiy in iihich castings 
numboied 120 to 125 aie Class A and 126 to 130 aie Class B 
In this illustiation figuie- in the small lec tangles m the factory order 
column lepiesent the numbei of units to be pioduced The total for 
Class A IS 19, for Class B 18 It is honexei not neeessaiy to ^ot up 
job cost sheets as slioivn in the la^ column, ‘^mce the nhole object of 
class costing is to eliminate piecisely the detailed eleiical woik connected 
Mith job Older costing This point is emphasized by Bennett discu—ing 
to«ts m a factory making maple fuimtuic (N 4CA Bulletin, xo! 19) 
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WORK IN PROCESS 


C 


Matena! ^ 

Direct Labor 
Burden Applied 


Class Cost Sheets 
Class A 

, Units 

1 Material Cost $17 
Labor Coat 
Burden Applied 


No 6001 I 

iff 124 Castings- [sH Total Cost 
( Unit Cost 

No 6001 , 

^ 121 Castings [l]s^ 


No 6005 Class B 

« 126 Castings- [!>-] Hil Units 


No 6007 -HVll 
Molding Cost 
->($4] X4-$16 

No 6008 -§m 
Molding Cost 
-»f|4l X3 = $12 

No 6009- ft m 
, Molding Cost 
’ — [m X 4 - $16 
PiQ 23 Woil.. in Process Control and Subsidiary Class Cost Records 
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Ho udvoentos a sjstem of standaid cobls for each product and all cost 
collecting by jobs discontinued 

Number of Product Classes — The numbci ot product clas es should 
be held to a minimum In connection with founcliy castings illustiated 
above, tlieie is a maximum of 48 classes piocided m each cost peiiod 
Newlove and Gainer (Elementaiy Cost Accounting) state 

Wilde tins woiilfl be a rather laige nmiibci the costing would still be 
siniplcl thill if cost sheets weie piepaied toi i aeli indnulml cisting llie 
littci piocediue might imohe the piepiiiatiou ot seccial thousand cost 
sheets dm mg the couise of a fiscal peiiod 

Dohi Inghiam, and Love (Cost Accounting) state that pioduct cl i ^ifi- 
cation ipqiuies analysis of the product into compaiatuelj few cii'ses 
01 divisions They point out fuithei tint the system does not peimit 
dotcimmation of costs by units of pioduct unless classes of pioduct aie 
few and of unifoim natuie 

CLASS COST PROCEDURE — A common method foi cost accu- 
mulation is to issue a pioduction oidei foi a numbei of items which go 
(hiough similar mnnufactuimg opeiations but which vaiy in «onio slight 
paitioular The piimaiy accumulation is niado by piocc‘<-cs and aceingo 
unit costs determined m the same way as m ordinaiy pioccss costing 

Since different pioducts may be manufactured fiom diffeieut law 
matciials direct material cost is assigned to a pioduct cla=s rathci than 
to a depaitment or piocess The total of labor and factoiy oveiheid 
of each department oi piocess, sometimes called conversion cost, is then 
divided by the units of all types of products passing through that opcia- 
tion to get an aveiage unit opeiatiun cost The completed cost of a 
unit of any pioduct is then determined by adding to the law m^loiial 
cost the unit cost of each opciation oi piocess involved m the manii 
factuio of that pioduct 


Operation Costs 

DEFINITION — Opeiation costing lepicsents a refinement of pioc- 
oss cost pioceduie It implies cost determination by opeiations instead 
ol piuoes'es In the pioduction ot lil c aiticles oi finished niiitcinls 
where units cannot leadily be distinguished one fiom auothei, a cost 
accounting system to record costs of product by opeiations miy be 
desirible Theie are a number of products of standaid caliber which aie 
susceptible to this method of cost tieatment such as cement refined 
sugai pig iron steel manufactured gas, rubbei pioducts and othois 

Newlove and Garner (Elementaiy Cost Accounting) state 

Under this system the fahiicating processes are divided into standaid 
opeiations, and the cost ot each operation is computed 

According to Dohr Inghiam and Love (Cost Accounting), operation 
costs are explained as follows 

A piocess IS sometimes subdivided into parts to which the teim opeia 
tion IS applied Thus a given piocess may include seveial operations 
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Along the same line, Blocker (Coat Accounting) stales 
The accounting procedure is identical nith the one followed in protoai 
cost aocounting except the costing division is an operation rathei thm the 
larger spheie of activity designated as a process 
OPERATION AND PRODUCT COSTS COMPARED —Diffei 
cnops between these two valiants of process costing aie explained by 
Newlove and Garnei (Elementary Cost Accounting) 


When the costs need he analyzed only down to the different opera 
tions the tcim operation cost method is often employed If cost must 
be amljzed thiough the operations to the \aiious piodncts, the teiiu 
product costs may be used It should be recognized that these two metliods 
are m reality just variations in process cost accounting procedure whicli 
for the sake of clearness are given scpaiate names Tliere are, m fact 
four possible divisions into which piooess costs can be analyzed 
Case A Wlien the factory has one operation and one product 
Case B When the factor} has one operation and more tlian one 


Case C When the factory has i 
product 

Case D M hen the factor} has moi 
one product 


ore than one operation and c 
than one operation and moie tli 


Following the above definitions Case A and Case C call for the opeia 
tioii cost method while Case B and Case D require the product cost method 
Of course it la immaterial whether Case 4. is regarded as operation or 
product costing but since the classification goes only up to the operation 
stage it is a little clearer to consider it as an illusti ation of operation 


AVERAGE UNIT OPERATION COSTS— The cost pioceduio 
18 exactly the same as foi process costing Like the lattei, opevation 
costs represent average costs as indicited in the following illusli ation 
Upon completion of a motion picture master print 100 positive prints 
ma\ be required It is possible to accumulate costs inciiired for the pio 
duetion of the 100 positive punts divide the total cost by 100 and obtain 
the cost of each print For control purposes a cost figure of this 1 iiid is not 
desiiable as man} separate and distinct operations are involved which 
incur material and labor charges It material labor and burden charges 
are sOoregatecI by operations the excess cost factors ate discovered and 
costs reduoeil The necessity for operation costs is puioly a niaiuigeiial 
requisite The total cost ot one positive print of 5 000 ft might be $190 
A much better realization of cost may be had if this coat were anal} zed as 


Printing 

Developing 

Drying 

Inspection 

Totals 


Material Labor Burden 
$120 $ 6 $ 5 

10 10 10 

- 6 6 

- 5 6 

- 5 5 

$130 $30 $30 


Total 

$130 

30 

10 

10 

10 

$190 


ELEMENTS OF COST — Operation cost determination requires 
the pioper recoidmg of cost elements (material, labor, expense) and a 
decision as to the transfer of costs from operation to operation 
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Mate) lal may be charged to operations along with laboi and manufac 
(111 mg expense oi material may be sepaiately set up and only conver 
Sion coat, that is labor and expense chaiged to each operation In 
examine ot the lattci method is guen by Doll (Fig 24) foi a pamt 
niauufactuiei (NACA Bulletin, \ol 19) 

BULK COSTS 


Mateiiah 


Lba 


Bull iiig 
(in gals 


Delivered 

Puce 


Shi uni 




I eiul Caibonate 
Lithopoiic 
litaiiniin Pigment 
Inoit Pigment 


111! 


I Oil 


Diicr 
Total Paste Paint 
J iiiseed Oil 
Driti 
Tliimier 


350 6 17 $ 076 pel lb 

400 11 17 06 per lb 

120 3 65 20 per lb 

80 3 37 02 per lb 

170 22 00 80 per gal 

7 1 00 00 per gal 

1 127 47 36 

2ob 33 00 80 per gal 

28 4 00 00 per gal 

10 per gal 


1 451 go 86 

29 182 

80 04 

Material Cost pci 100 gallons ($124 43 - 
Opciations 

Handling ($ 10 pel ewt ) 

Mixing ($2 per 100 gal ) 

Giiiiding (4 hrs @ $75) 
iliiniiing($ 25 per 100 gal I) 

Tinting ($1 60 pel 100 gal ) } 

Testing ($ 26 per 100 gal )J 
Manufuctunng Cost 
Total Bulk Cost 


Fia 24 Opeiation Cost iBsemhlj 


808 

618 

102 


$ 20 10 
24 12 
24 12 
1 01 
17 78 
02 

$ 04 04 
20 00 


$124 43 
$130 77 


$1 50 
2 00 
3 00 

2 00 


3 50 
$143 30 


The slmink cost in the illustiation is found by incieisin„ llu dducied 
puce as follows 

Drj pigments 

Oils 

Thinner 

The manufacturing shnnkage is absoibed m net pioduction thus 
inci easing the cost pei 100 pounds 
COST TRANSFER — According to Newlove and Gainei (Elemen- 
tary Cost Accounting) two methods of transferung costs aie possible 
Under the first method costa are transferred from operation to opeiation 
and are thus cumulative Undei the second method, costs connected 
with each opeiation are kept distinct fiom costs of othei opeiations 
Total product costs aie found by adding the costs foi each opeiation 
Kheie a partially processed product is sometimes sold, the first method 


2 

3 
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Era 25 Noncumulative Operation Coat Card. 


IS adi antageoU9, smce the cost of sales at each stage of production can 
leadilj be detei mined fiom the cumulative figuies 
An example of noncumiilatn e operation costs is gnen in Eig 25 
(recipe cost caid used by a riibbei company) The figuies shown are 
illustiatiie only Staudaids are set as a basis for compaiison and actual 
costs of batches produced month by month are enteied on this cost 
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caul foi compaiMn Mateinl and laboi data aie collLttad on siibsil 
laiy foims and enteied m summaij on this cost sheet 
An e\amplo of cumulative costing bj tiansfcnino (osts fiom open 
tion to opciation ii t,i'en m Fig 26 and explained by Hollowbush 
(NAG A Bulletin \ol 16) The exhibit shows the cost lepoit of a 
tiude lubbei dcpaitinent diiided into the following opeiations 


1 Cutting 

2 Washing and dijin 

3 Btfaning 


Note that unit costs m column lo are tiansfeiied to column 7 of the 
next opciution New code numbna me assigned to the lubbei (column 
16) whieh mdieate the stage of pioeessmg leached Since not all lubbci 
goes tluoiigh the same pioce&sps the use of siuh codes makes it casiti to 
follow the opeiations and tiansfeis on the cost lepoil 


OPERATION COST SHEET —Pioce=s costs by operations limp 
coitam fundamental chaiacteiistus that may be 'ot ioith as a basis of 
cost finding In each opeiation items of ia\/ mateiials direct hboi and 
bmden aie involved As the opciation method of co'-t accounting is 
applied ioi the most pait to factoiics vvoikmg on a continuous prodiic 
tm basis opening and closing imeutoiics aie hi elv to be found Fig 
27 presents a loim ot cost sheet of oon-ideiable value m the dctciminu 
tion of pioduction costs by the opeiation method Nine specific open 



Opera 

S or lbs 

Hi 

3 

FACTORY COSr 

In profess beginning of period 
Received during period 

This period e inaterml 

This period a expense 

Total 

Discarded during period 

Worked and delivered 

In process end of period 
QUANTITY^PRODUCED^^^^^ 
Received during period 

Total 

Discarded during period 

In process end of period 

COST PER UNIT 

Cumulative cost carried forward 
from preceding operation 
Material labor and expense 
Discard loss 

Total 

ANALYSIS OF TOTAL UNIT 
COST 

Material, labor and expense 
Diaoard loes 

Total 
































Fiu 27 Cost Sheet for Opeiation Costs 
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This foim of cost sheet is leadily adaptable to opeiation cost prohlerps 
and may be used foi a single pait subasaemblie-i oi final assemblies 
The compan\ using this foiin repoits that actual cost finding was sim 
plified to a eonsideiable extent by its adoption With the use of ting 
form a recoid of mateiials laboi and buiden is secured opeiation by 
opeiation Compaiative costs of \aiious paits produced are pieparcd 
fiom month to month giving the management a definite view ot faotoiy 
opeiations 

An example of an operation cost sheet suitable for use with a stand- 
ard cost sx tem is in Fio 28 Ai curding to Bennett (N ACA Biillelm 
vol IS) this cost sheet pioiides columns m which io lefiguie costs six 
times on each side of the sheet It is useful m the oaily days of an in 
stallation it standaid costs ate set up on a more oi less estimated basis, 
mstead of a caieful analjtical study 
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Definitions and Characteristics 

IMPORTANCE OF JOINT COSTS IN INDUSTRY -Joint 
cobls occiu under ti\o ditteient conditions 

1 Joint oxerhead costs leprestutunj the cost of seiviccs iihicli ii< to 
be ippoitioncd to laiious dep irtnientdl accomiU 

2 Joint pioduction costs where the pioceasing of the t \vv matoiivl 
products a larietj ot pioducts 

It is the second of the abote conditions which forms the scope of tins 
section The fust is discussed m Section IS 
One of the piobleras of the pioduction engineer is the eomplete 
utilization of the i iw mateiial An inevitable accompaniment of the 
piocluotion piocess IS the appcannoc of waste and scuip The trend ot 
mociem pioduction is all m the direction of the elimination of such 
waste and to obtain a lOO'^fc jield fiom the raw material Such jield 
maj not be all in tho foiin of one product but the effoit of manigemGiit 
IS diicctod lowaid obtaining 100''fc utilit>, if nece saiy thiough a variety 
of products each of which represents an economic and commcieiallj 
useful item Foi instance in recent jeais, the wood distill ilion process 
fiist introduced by the lord Motoi Companv u cs suvdust and waste 
wood and produces v iluablo bv-pioducts, such ns charcoil hardwood 
pitch wood creosote oil calcium acetate othvl acetite wood alcohol, 
etc As competition brings about n mowing m irgins of piofit, utmost 
utilization ot raw material is imperative thiough the elimination of 
waste and its conversion into a bv -product 
The importance of b> products and joint products is not nhv i>s 
evident paiticulaily wheie the waste products have little value and 
profit margins on the major product are satisfactory The continued 
drive foi gieatei utilization in the production process has narrowed 
profit margins and has emphasized the importance of adc quite account 
mg for loint coats According to Greer (NAG A Bulletin vo! 17) 
among the industries which have found it neccs. aij to give particular 
attention to this tjpe of costing aie tho following 

1 Extractive industries (metal and coal mining petroleum oil extrao 
tiou and i efinmg logging and lumbering etc ) 

2 Agricultural product industries (meatpacking dairving canning 
milling sugai i efinmg cotton ginning cottonseed crushing etc) 

3 Chemical piocess industries (manufacture of dies solvents preserv 
atives fertilize! s explosives etc) 

497 
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The essence of the pioblem consists m nssigmnt, costs to the mdi 
Mclual pioducts pioduccd This is done m a \aiiety of wa>s distii=sed 
later m this section In some methods the costs aio pioiated in otheis 
inaiket \ rlues aic assigned to induiduil pioducts and m still otlieis no 
attempt at all is made except to lecognizc the existence of a joint cost 
for all piodiiets manufactured The pioblem has been lecognized by 
economists as well as accountants It is geneiallv admitted tint fhcip is 
no ideal solution to the pioblem of joint cost distiibution In fact the 
economists aie m general agiecment on the pioposition that the sales 
leioAciv fiom all the joint pioducts is a functiou of the joint cost and 
that the assumed co't of any ono pioduct may not haie any pm 
nounced lelationship to the sellmn piico of that paiticulai piodutt 

TYPES OF MANUFACTURING OPERATIONS —Thiee types 
ol imnufactuimg opcutions aie in geneial use, accoiding to Dolir, 
laghiam, and Loxe (Cost Accounting) 

1 Oidiiivry manufacturing opeiationa in uhicli matoiial Hboi anil 
factoiy oieihead in iv bo computed foi each job product ot piocess 

2 Bj product m inufactni mg opiiitions in iihicli pioductioii ot a 
pnncipnl oi mijoi pioduct is accompanied bj pioductioii o£ one or 
iiioic Icssci or minoi products 

3 Joint maniifactiirmt operations in uhich the costa are ipphioblc 
to sexeial products none of uhich is of sufficient impoitancc to lie 
considoied us a inajoi pioduct 

Bliss (Management Thiongh An oiints) shows different cost formulas 
(Fig 1) appliciblo to each case These are illiistialne onh , othei 
foimulas aio possible 

DEFINITIONS — 

Waste — that poition of a basic law mateiial lost iii piocessing having 
no recovery value 

Spoilage — detective portion of regular pi eduction having a value iccov 
Cl able only thiough i epi ocessiiig 

Scrap — the incidental lesidue from certain tjpes of manufacture 
usually of smill ainoimt and low value locoveiable without tuither 
piuctssmg 

By products aie pioducts lecovered fiom matciial discaided in a 
mam iJiocess or irom the production ot some majoi pioduct where 
the mateiial value is to be coiisideied at the tunc of seveiance fioin 
the main product White (Journal of Accountancj vol 51) defines 
the teim ns ‘any salable or usable value incidentallj pioduccd in 
addition to the mam product ’ 

The research department of the National Association of Cost Ac 
coiintants defines by-product (NACA Bulletin, vol 1) as “an aitiole 
of value incidental to the manufacture of the miin product of an 
establishment or made fiom waste mateiial arising from such manufac 
tuie ” Similaily Bicnvenu (Accountmg and Business Diotionaiw) de 
fines bv-pioduct as “the ipsidue of mateiial which has been used to 
produce a mam commodity ” 

The above definitions emphasize by-products m teims ot recoverable 
values fiom waste mateiial lesultmg fiom manufacturing operations 
They repiesent residuals of value, frequently requiring fuithei process 
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mg mcidontally ieco\eicd fiom optiations peifoimed m the mannfin, 
taring of a mam pioduct yl o^e market exploitation ii the majoi ouise 
of sales effort 

Thus Clemen (Bj Products in the Packing Industiy) states "A 
packer considers as by product ceerv thing of value pioduced on tlie 
killing floor other than dicssed meat ” 

Illustrations of By Products — The following aie typical examples of 
bj pioducts 

1 Cottonseed accoinpanj mg cotton Ihe seed v\as formerh thiown niiiiy 
01 used only as teitiluei it is now the basis of a gieat oil iiul ml 
e ikc industrj 

2 The bagasse from the grinding of sugar cane, formeilj a -nastL pual 
not is now used to make iv allboard 

3 Ihe inolasseB left as a icsiduum iii the making of sugar foinieih 
Masted for the most pait is non the raw material for indiistiial 
alcohol 

4 Methanol is now made fiom several forinei waste products le 

a Gas fiom the manufactuie of biitjl alcohol and acetone 
h Gas tiom calcium carbide fuinaces and 
c Gas pioduced in the fixation ot mtiogen 

5 1 molciiin is made in pait fiom naste from the manufacture of coik 
in 0 ducts 

6 Pupei lb made in some places from nhat formerly n is sawmill nnstc 

7 Pish offal IS made into oil and feitilizei 

8 iSmall waste timbei is made into lavoii 

9 In the manufactuie of cole thcie are found such lesidiinls as sul 
phato of ammonia coal tai benzol and gas plus maiij otheis all of 
nhich can be considered as bj pioducts 

10 In the flour milling nidiistii the production of hi„h gi ide fiom is 
accompanied bj the pioduction of lowgiade floiii millteid bian, 

11 In the daily industia the pioduction of buttei and cheese is accom 
pained bj the pioduction of biitteimilk 

12 In the inaimtactiire of soap in the pioccss of mixing and bulling 
ingiedients sundij rejections tale place some ot Mhich aic cof 
letted foi recovery as bj pioducts such as gljeenne 

13 The top lajpi on the surface of the molten metal in a blast furnace 
IS a bi pioduct known as slag winch is successfullj used in the 
manufuctiiie of Portland cement 

14 Packinghouse bj pioducts are of two kinds edible and inedible The 
edible products pitpilcd from heaits livers biains ox tails kid 
nejs sweetbreads tongues etc are obtained in the slaiightei of 
livestock The inedible pioducts aie subdivided into a niimbei of 
lepiesentative classes Hides skins and pelts aic piocessed into 
leather wool curled ban and othei pioducts fats into tallows and 
greases „Und8 into pharmaceutical pioducts bones blood and 
SCI aps into animal feed feitihzei material, and vaiious otlier 
pioducts 

Grouping and Sources of By Products — ^Bv-produets can be classi 
fied into two gioiips according to then maiLetable condition at the time 
they come into existence namely 
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1 IhoHL till! can la sold in tliLii oiij,mnl foiin without anj fiiithei 
cxiniidituii loi pi Lj) iiiitioii 

I llinHc piodutts uliiili itquiiL fiiithu ipplic itioii of liiliui to liLconn, 
nuiil ct ilik 


iiiuiluct'3 nny bo obi lined finm in-y one of the fi\c folloxvms 



nshcn uid Lxhiuist Btc im 


,n oi ill Cu tut. miti 

111, I)lOllSBt,S 

II tin, iiiiimifirtm c of 

.0 fill lllllttlUll M 111! U 
sllUllips NMllplllhl 


JOINT PRODUCTS DEFINED —Joint produds iipicscnf two oi 
moip pioduols ijcpaiutcil m tin. course of tlic sirnc piocpssmo opcuilionb 
U!U illy itciuiimo linthoi pioct'suig rich pioduct bciiife iii sinli piopoi- 
tioii that no single pioaiut cun be dcsionalcd aa i iiiijoi pioduit 
Acfoulina to I'ox (N AC A Bulletin vol 1')), “joint oi imiltiplc 
jiroduct opeiations no those in the couise of which seteial pindinls uc 
jiioducid pioduction being m such piopoitions tint no single com- 
nioditj c in be designated as a majoi piodm t ” 

Illustrations of Joint Products — The floui milling iiidustij illot ties 
cosh on two theories undei the fiist tiettment commodities othoi thin 
intent floui me (li&sid as bj-pioduets undei the second tieilmcnt 
lilt total inanufit tilling tost is piointed o\pi ill pioducia i hieh thus 
become joint pioditels In the oil mdusliy gisoline fueloil hibiicants 
piidlino wa\ coal tai tspimll and Icioscni in ill piodutcd fion 
ciiidc petiolcura Thcsi aic joint inodmts though liefnie the di itiand 
fill gisolmc was popiilaii/ed thioiigh the aiiloiiiobile koioseno w is the 
ni iin pinduct In the shu„hlpi of hogs the c iic iss is lut into ham 
libs bellies shnuldeis loins biilts clc These iit joint jiioduets 
Othei msl lines of joint piodiiits occiii lecoidmg to Fov (N A C A 
Bullelm \ol 15) m industiies when different grades of same jiioduc t 
me obtained 


Jlimy of the iaiiff C ominissioii s iin estviitiiiiiH iniohid this Ijpo of 
joint pioduct thus in its ghie iiic chtig ition the Commission found 

IS 111 inj as 21 difhiiiit gi ides (if_hide ghie weic ptnduced the highest 
gi idt itqmring loust pioicssing of iiiw miiteiial anti aecoidmgh mide at 
’ ' ' ' ’ subsciiiicnt iiid pooler giadc letiiiiiine additional 




idded e 




Othei iiistancps of the pioduction of diffeient giades of the same pioduct 
aie found m lumbei milling fiiut canning tobacco leaf ginding, etc 
Fox also piesents a summarj of cost reports publishecl bg the Taiff 
Commission undei section 315 of the Tariff Act of 1<122 and section 336 
if the Act of 1930 and under the general imestigntoiv jsowcis ot the 
Tnift Commission, which jields the following liet of im cstigations 
wheiein significant pioblems of joint costs ancl by product costs weie 
oncoimteied 
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Piooess Joint Products 

lletlianol— ^methanol acetate of lime charcoal 
Linseed oil — linseed oil and cake 
Diied egg products— egg 3 oiks and whiter 
Wheat and wheat products — ^floui and mill feeds 
Raiv Material Joint Products 
Casein — ccaliiation of si nn milk 
^Creosote oil — evaluation of coal tai 
Joint Production of Ciadcs (which foi the special purposes of the 
Til ill Commission it becomes necessary to segiegate) 

Peanuts 

*Ped cedar shingles 
Biiaiuood pipes 
B3 Product Cl edits 
Birium carbonate 
I'luoispar — lump spar 
Onions — culls 
Corn — fodder and cobs 
*Coppei — gold Rilvei and other metals 
Milk iiid cream — skim milk 
Flax jpliolstcry tow — biun and flaxseed 

*Repurla under the eeneriil investigatory powers submitted ^to^the Congress 


Methods of By-Product Accounting 


PROBLEMS TO BE CONSIDERED —It should be noted that the 
meiit-paoLing, chemical, oil, coal and fine cotton mdustues aie all 
conimuous piocess industries and by pioducts aie found mamlj in these 
industries rathci than m job oiclei oi the assemblv ttpe ot mam fat tine 
Tlieiefoie job ordei cost systems aio not us pre\alent 111 accounting foi 
by-pioducts as are process cost pioceduies 
In attempting to dexelop propoi methods of by-pioduot accounting, 
the following points must be given consuleiation 

1 Methods of dctei mining costs of h\ pioducts 

2 Methods of detoimining costa of joint pioducts 

3 Valuation ot by products 

4 Valuation of niventoiy ot major byproducts and joint products 


There aie several generally accepted methods of accounting for by- 
products 


2 


Not sales of byproducts tieatcd as Othci Income” on profit and 

loss statement 

Total sales less total costs 

Total cost less revenue from sale of by products 

Total cost less value of by products (including selling and admims 

trative expense) 

Total cost less value of by products (mchidmg siibaequent costs and 

selling and administrative expense) 

lotal cost less by pioducts valued at standard cost 

Pioiation of joint costs 


OTHER INCOME METHOD — In this cost proceduie income 
arising fiom the sale of by-products less sales returns may be recorded 
in. one geneial account or separate accounts may be opened depending 
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upon the \ uicLv of bj pioducls sold and the extent to which manige- 
niriit wishes to go in obtunmg diitn foi anilysis Net sales of b\- 
pioducts aie closed into the current Pioht and Loss account and appear 
m (he ‘ Othei Ini oiiie ’ oi Miscellaneous Income ’ section of the piofit 
ami lo s statement 

It c in Imrdlj bo said that this proceduio foi handling of by-pioclucts 
constitutes a cost method since no attempt is made to ascertain their 
tost Its use IS tonhned to those mdiistiics -nheie 


The value of the hi product is imimpoitnnt and managements inter 
cst IH in net icsiilts ivthci than dose in dysis 
The use of a inoic ilct iilcd method entails too niiidi expense m tom 
p u ison to benefits diiivid 


No deailj dthiicd basis of scpaxation appears and ivlioic the c. 
ing of tht In jniidiitt with the niiiin prodiut does not eiiliil 
appiotnble clmoiuiee in the cost of the mam pioduct 


The outstanding criticism of this method of accounting for bv prod- 
ucts IS m connection with valuation of inventories foi bilance sheet 
purposes Noimally no \nlue is given to the by-piodiiet inventories 
which lesults m an oveistatcment of mijoi product mvontoiv If this 
method is used, the nmrlvct value of the by pioduct inventories should 
be shown foi pm poses of mfoimation ns n footnote to the balance 
sheet A second ciiticisin of this method aiiscs m connection with the 
tieitmeiit of sales of byproducts As indicated no entrj foi bv- 
prodiicts IS mule at the time of pioduction, the ciifiy being made onlj 
it tlio time of sale Unless production of bv-pioducts and its sales ocoiii 
m the simo iccounting peiioil a true cost histoiy does not exist A 
thud criticism of this method nnsos m connection with its simplicity 
Since undoi this method of accounting no attempt is made to contiol 
llie mventon ot bv pioducts losses due to fraud mnv bo an import int 
factoi Thus undei this method ali oosts and expenses aie charged to the 
mam product This is the leist seicntifac method Even where the 
bv product values involved nie sm ill their inclusion ns nonopeiatnig 
luioinr tends to chstoit the entire pietuie of operating results An 
illustiation follows 


bilks of iniun pioduct (1 000 units at $10) 
bust of sales 

Produced (1 200 units at “SR) 

Lcsh mvontoiv of iiuiin puicliict (200 units 
of pioduction cost) 

bdliii), and administration expense 
Opel iting income 
Other income 

B> product sales (1 000 units at $00) 
Income for Peiiod 


$10 000 


cost 1/0 


$9 COO 
1600 


ROOO 

$ 2 out) 


500 
$ 1500 


fiOO 

$ 2 lUQ * 


* For purposes of illustration it la assuined that there la a by product inventory 
l allied at ttOO which would appear as a footnote to the balance sheet 


TOTAL SALES LESS TOTAL COSTS— This is a variation on 
the hrst method Costs of all products aie subtracted from sales ot all 
products Illustiation 
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Sales o£ all products 

1 000 units mam ptoduct at $10 
1 QOQ units by product at $ 00 
Cost of sales (as m first illustration) 
Gross profit 

Selling and administrative expense 
Net income for period 


$10 000 
COO 


$10 COO 
8 000 
$ 2 000 

™ 

$ 2 100 » 


vFor puiposes of illuatration it 13 iissumed that theio is a hy product iineiitury 
1 uluecl at 8t00 which would appear as a footnote U> the balanco sheet 


TOTAL COST LESS REVENUE FROM SALE OF BY 
PRODUCTS — The fiist two methods discussed above may be \aued 
by treating the pioceeds fiom the sale of by pioduots as a deduction 
from the cost of the mam pioduct This method is piaotically identical 
with some ot the piocedures in accounting for waste, scrap and spoil 
age Illustiation 


Sales of mam pioduct (1,000 units at $10) $10 000 

Cost ot sales 

Pi odneed (1 200 units at $8) $9 COO 

Less bj pioduct sales (1 000 units at $ 00) 000 

Net cost ot ma]oi pioduct $9 000 

Less inventory major pioduct (200 units at cost 1/0 
ot net cost) 1 500 7 jOO 

Gloss profit $ 2 500 

Selling and administrative expense SQQ 

Net piofit $ 2 000 


Note that the result is not the same as in the piioi Jlustrations Tins 
IS because tlie deduction of by product sales fiom total pioduction cost 
yields a diffeient mam product cost and hence a diffeient base on winch 
to calculate the mvcntoiy value of the inajoi pioduct The basic as 
sumption is that by-pioduct revenue leduccs the uost of the majoi prod 
uct, and because ot the clo^e analogy to waste and soiap accounting it is 
favored by some accountants 

An excellent example of the above method is found in the case of 
VBoetable oil icfinmg The raw mateiial entciing into the icfming 
piocess is ciude or unrefined vegetable oil as produced by the crushing 
mill The first opeiation is lefining of the oil, which produces the majoi 
pioduct, rehned vegetable oil, and a residual by-product ‘foots,” which 
has a commercial value being largely used m the manufacture of soap 
The second opeiation includes bleaching and deodorizing of the lebned 
vegetable oil Characteristic of these opeiations is the veiy naiiow 
maigm between the cost of the crude oil and the value of the refined 
pioduct Hence, the marLets foi these two pioducLs naturally tend to 
show a diffeiential equal to the aveiage cost of lefimng In addition 
the two markets are highly sensitive and aie apt to fluctuate sharply 
Concerns engagmg in these lines usually provide foi accounting of the 
refining opeiationa, separate from the lesults caused by changes in the 
V alue of eithei crude or refined produefs 

Fig 2 dlustrates a typical cost statement foi a eocoanut lefinmg plant 
taken fiom Bliss (Management Thiough Accounts) 
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CiikIl oil cost at $ OS pel lb 
1(1(1 tactoij upci Itini, mil o\eiliLad Qipciiacs 
lotal costs inclined 

Uciluct b} piodiK t foots (lit % hilty icids 87* 
( 1 w ci(,ht at 'll 06) 

■Imouiit ot oil pi od need at cost 
Net sluinkate *''’(, 

Woibbt ot iniblcdchcd lehiied oil 
Cost pci cut 


Y 1 ikht 
lbs 

on 000 

G'lOO 
52 800 
lOO 
ti2 aOO 


Viiioimt 
H 800 00 
80 02 
1-4 880 02 
S02 2S 
H 524 »4 


1-ia 2 Bj Pioduct \ nine Deducted tioiii loLiil Costs 


Tho same melliod is found m tho iniinufactuie of col c as evplamed 
b> isiioppiid (NAC'k Bulletin, tol 4) 


Coil (1 000 tons at $4 pel ton) ip 1 000 

B> pioducts lecovei ible 

I 11 (12 000 tula at li- 05 pei ual ) $ 000 

Sulphate of ammoimi (20 000 lbs at Ip 02’/ pci lb) 050 

Ct IS (7 000 000 cu tt ul ^ 15 pci thousniid cu ft ) 1 050 

Bcii/ol eMiactioii (3 000 fcils at 3> 20 pci fc,ul ) 000 

lotal lalue by pioducts iccovtruble 2 900 

Col c matcinl coat Ijil 100 

Caibouuiiit costs (1 000 tons at $1 pci ton) 1 000 

I- uinicc ciil c (660 tons at Ifo 18 pci ton) S2 100 


Undei this method of accounting, any by-jnoducLs on hand at tho 
imentoiy date aie \ ilucd at the mulct price of tint date less (lie 
eslimitecl cost of inaikotmt (bee dosdiption litei in this boetion ) 

Ihe sami inolliod ns desciibed iiboie is used m the (oin pioduets 
industij , tlio com is dliidod, by a mimbei of rooking and lehniiio 
piucecsos, into some twenty oi thiily diftcicnt products The fust 
piuccss 01 senes of pioeessca is known as the wet st uch piocoss in it 
glam Is steeped and cooked to the point wheio it may be sep u itcd into 
its mam elements Of these, the laioPst m bulk and \ due is staieh 
constituting most of the msidc white kernel Othei elements are hulls 
and gluten which are dec eloped mostly into cattle feeds oi fertilize! s 
and oil which is expressed fiom the mass Oil is lelatuply small m 
quantity but is the most aaluable product pel pound weight 
Oils and feeds are commonly treated as Dy-products oi lesiduos and 
aie a allied at goin„ maikot \ nines, leaving othei costs to lost upon 
starch and the pioducts derived from it The w-ay m which this is done 
13 to have a By-Products account m which are ci edited the sales 
amounts for gluten feed, crude oil and oil meal To this account are 
debited the beginning inventory and all expenses of processing the by- 
products attei sepaiation from the wet starch On the ciedit side is 
also entered the market value of mventoiies of these bv products on 
hind at the end of the period, which, of course, is biought down as a 
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debit balance in the same account foi the next pciiod The balance ol 
the entile By-Products account then lepieaonts the net piooceds of 
by-products that is, the excess of then sales \aluc ovei the sepaiato 
cost of processing them This actount is then closed out hj a debit 
to the By-Piodu(ts account and a ciedit to the Wet Staich account for 
the balsnco shown which is assumed to be the \alue of that pait of 
inateiials which has goue into b)-pioducts 

The otlici pioduct resulting fiom the wot staich piocess is law stauh 
and this is used m making \aiious piepaied starches glucose, and sugai 
All starch used foi these purposes is ciedited to the Wet Starch account 
and debited to the appiopiute pioduct cost account at a flit late per 
pound, lepiesentmg the cost of pioduction foi that month aftei giving 
credit foi the net pioceeds of 1he bj-pioducts Tlie real piolilem of 
the pioducer in this connection is to watch maiket puces of the&o van 
ous sugai s and starches to see which of the pioducts are selling at tlie 
best puces and will thciefoie yield the gieatest profits Since law 
staich as denied from the wet starch piocess may be used foi any one 
of these products it is naturally conceited to those pioducts which 
cuiiently show the best reluin 

TOTAL COST LESS VALUE OP BY PRODUCTS (Including 
Selling and Administrative Expense) — ^Here theio is still no separa 
tion of production costs either befoie oi aftci point of “split-oft ” B it 
pioceeds fiom sale of by-products aic chaiged wilb selling and admims 
trative expense connected with the handling of the hy-pioduct, the not 
yield obtained is ciedited to the cost of the mam pioduct This methocl 
IS faiily common Illustiation 


Sales of main product (1 000 units at $10) $10 000 

Cost of sales 

Produced (1 200 nmts at $8) ‘l.O 600 

Less bj pioduct value 

Sales of by product (1 000 units it $ 60) $000 

Selling and administrative expense (assumed) 80 620 

Net cost of mam product $i) 080 

Inveiitoij mam pioduct (1/0 of net cost) 1 613 7 507 

Gross piofit $ 2 

Selhnt anil administrative expense $ 600 

Less amount allotted to by product 80 420 

Net income $20H 


Note that gloss and net profits again ynry because of the shifting base 
on which the inyentory value of the mam pioduct has to be computed 

TOTAL COST LESS VALUE OF BY PRODUCTS (Including 
Subsequent Costs and Distribution Expense) — ^This methocl is an ira- 
pioyement over the piioi methods by chaigmg the by-product foi sell- 
ing and admmistiative expense and also foi pioduction costs subsequent 
to the split-oft point In the manufactuie of coke fui instance, the main 
pioduct (coke) IS charged foi all costs up to the split-off point, and 
subsequent costs aie chaiged to each pioduct as mcuired The net yield 
of the by-product (sales less costs.) is then treated ns a i eduction in the 
cost of coke produced Simple cost classifications make possible the 
deteimmation and allocation of subsequent costs 
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In I'lg 3 it IS issunied that the joint cost is $8,600, and the subsequent 
losts tie $500 fen the mam prodiul and $600 for the by-product Those 
ligims make U)) the total production cost, which is thcicfore the same 
as in incvious illustr itions Suicl the joint cost is chaigod eutiich to 
the mini inodiut, the bv-pioduct imentorv when i lined at cost 
caiiKS onh subsequent costs Thus the unit by product micntoiy i iluc 
is $600 dn ided bv 2 500 units oi $24 This is the figure used in \aluing 
the inicntoiv ol llu bi juodiitt m the ilhistiation 

Selling and adimnisliatn c exiirnsis ire chaigod only against by 
pindiuts actualK sold It disti ibiition costs no to bo diaigid ig mist 
the iinentou of b\ piodiuts fnither torapluations aiiso Note that 
the bj inoduct uncntoij m the illusliation his been tikon uji on the 
books 


Silts main piodiid (1000 uiiitB at $10) 
tost of Saks 

Tiiint cost (dnugod to in nii jiuMliict) (1200 units) 
hiihseqiiciit costs mini prodiiit (1 200 units) 
totd diaif,th to mini pindiiit 
Less net yield horn hvpiodiut 
B\ piodiict silts (1 000 iiiiitH at $00) 

B\ product nneiitoiies (1 500 iiiiitb at cost $24) 
lotal bvpioilmt 1 dues 
Loss subsequent cost to produce (2 500 units) 
Selling and admiiiibtrative expense 
Total costs and expenses 
Net jidd of bj piudiiet 

Net production tost ot mam jiiodiat (1 300 units) 
Less iinintoiy iiniii pioduet (200 units at coal) 
Cost of sales nuim pioduet 
GiohS pi edit 

helliiin and adiinmhtiatiic exptnais 
Less uinuunt allmateil to by inoiliiel 
Net iiieoine 


1 IG 3 Bj I’ludiiet Yields Deducted liom Joint Costa 


This method is found in the t ise of gis nianufactuip The Uniform 
Sjatem ol Aecuunta for Gas Coipoiutions adopted bj the Nation il 
Association ol Kailway and Utilities Commiabioneio piovides foi tjvu 
accounts as follows 

713 Residuals Produced — Credit — Tina account aball be cicditcd and 
the appiopiiitc btod account chuigcd penodicallj, -nith the estimated 
yilue of leaiduals piodiieed bcpaiate aubaccounts shall be maiiitameel 
fui each kind of lesiduals 

Note It the net amomit rcah/cd from the sale of reaidinla la greater 
or less than the amount at ivliidi tliej were oiiginalljr ci edited an adiust 
iiig entry should be made crediting or thargiiig this account and ebaigmt 
Ol crediting the ‘Stock account nilh the difference 
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714 Residuals Expense — ^This account shall include all expense inuiucd 
m pieparinfe and handling, icaiduala for sale toKelhci with the cost of 
making deliveries 

Notp line account should be divided in such luaunei as to show the 
expense applicable to each 1 aid ot lesiduals 


The net amount of these two accounts, representing the net yield 
of by pioducts opeiates to reduce the cost ot producing the mam 
product 

The beef packing induslrv furnishes the most outstanding example 
of using the net yield on by pioducts to leduce the cost ot the mam 
pioduct Special inteiest attaches to by-product accounting m this 
mdustiv because of the gieat vaiiety of pioducts resulting from opera 
tioiis and the complexit;! of the processing The flow chart shown m 
Fig 4 taken from Paclunghoa.e Accounting, tiaces the operations and 



FlO 4 Slow Chart 


products fiom the In e cattle stage to the final sale of the products The 
1 elation of this chait to the ledgei accounts is cleaily shown m Fig 6 
taken from Bins (Managuiicnt Thioiigh Yccounts) It shows the flow 
of costs beginning with the Live Cattle account thiough the killing and 
diessmg depaitment and thence to the diessed beef clepaitment The 
1 elation of bj products to othei accounts is also shown 

Figs 6 and 7 show the net yield of b>-pioduct deducted fiom mam 
pioduot cost Fig 6 shows how cost pei hundredweight of diessed beet 
Is auived at for each lot A moie detailed illustia+ion is shown by Greet 
n Fig 7 (N AC A Bulletin v ol 17) 
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Lne toht (46 heads weight 52 390 lbs, aveiage 1 loB lbs each 
natno steer at ?7 per cwt) 

Expenses — killing dressing chilling (estimated fni inontli) 
Allowance — condemnations tiimmiiig, etc (aveiage) 

Total outlay on lot 

Less credit tor hides (cured laliie less expense oJ cuniig and 
marl etiiig) 

Less credit foi fats (value of products less expenses) 

Less Cl edit toi other by products (value of products less expenses 
of prepaiatiou) 

Total by product credits 
Balance — plant cost of carcasses in cooler 
Dressed carcasses (weight 29 615 lbs yield 50 53% of beef) 
Average dressed cost per cwt 
Add selling costs and expenses 

Total cost of lot per cwt of diesscd In cl 


. 126 73 
$ 020 00 
$3 174 01 


Fia 6 Figuring Costs 111 Beef Pad mg I udusti 



f,t>c 10 I 


METHODS 01' B\ PRODUCT ACCOUNTING 


611 


Hides 


(Schedule 1) 


Heivy hides 
Htiiiy liulos branded 
Li(,ht hides 


Gi een C m ed 
MeiUit Weitht IHiie 
Lbs Lbs per Cut 

1 450 1 194 $ 8 2a 


2 1()» 1 771 


1 tponse (1771 lbs cured uoigbt it “il pei 
eul ) 

Net \aluo of hides on kilhiiK lluiu 


Value 


8 08 51 
20 12 
20 35 


•5.138 80 


17 71 
•5.121 15 


Fats 

Total fats (820 lbs ciiul and luflK fat plus 
estimated 410 lbs addl 1 illiiit, lats = 1 230 
lbs total weight ot inn tuts) 

]• stim ited \iol(is 
Olei) oil at ot raw fats 
lullun at 10‘o ot i in tuts 


Fxpfrisp (984 lbs lendeied weight at 4120 
[lei tut 1 

Let \ iliu of t Its oil 1 illiii„ Ho. 1 


(feehedulc 2) 


801 $ 6 75 $ 49 51 
123 4 00 4 02 

084 •f 54 41 

•i. 11 81 


Edibl. ilems 

I Ills 

liniiiis'" 

He id and eh. el 


Miscellaneous By Products 


22S 

lib 

11 

101 


1 \peuse (fll)4 lbs it ‘5.I ] el eut) 
Let \ line ot edible items 


Inedible items 
liniies hoi lib and biofs 

laid iigc 


Expense (1 242 lbs it •? 80 per en t ) 
Let a able ot me liblc item 
Total mis. elliiiKous be piodiiets 


(Schedule 3) 
15.1100 S2.08 


$ 3 00 8 13 35 


Pig 7b Caleulatiiig Ilj Pioduct Credits 
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The raw mateual puithased 13 the Ine animal, the major piodurl js 
dreasecl beef, bj-pioducts con'iibt of hides edible fath, and a variety 
of other edAle and inedible items Undei the usual cost nccounting 
practice followed bj the industry, the cost sheet on a test lot shows 

1 Total amount paid for lue cattle 

2 An allomiice toi expenses noimally incuirecl in the Blaugliteiu,, 
and diessing niotCBs and in chilliut and tcmpoi uj stoiage of 
diesbcd beet Expense figures used aie baaed 011 pieMous aveiagc 
expel leuce, possibly nith some adjustment foi any difterences iii cui 
rent wate lates volume of jiroduction 01 other faetois 

By product ci edits aie aim ed at as illustrated m Schedules 1 2, and 3 
Note that some figuies aie taken fiom actual weight 01 measurement of 
by-products pioduced from this paitioular lot, while othei figuics aie 
estimated on the basis of normal experience Foi example, the =0 called 
“gieen weight” of hides may be dcteimmed by actual weighing as the 
hides leave the killing floor, but the cuted weight which is finally avail 
able foi sale must be estimated on the basis of the past experience Simi 
larly, some fats can be weighed at time of the slaughtering operation 
while others aie lecoveied at such othei times and places that it may 
not be piactical to take their actual weights an estimate being neoes 
sary The amount of yield of edible and inedible oils also must be 
estimated, and of couise expenses to be inclined aie entiicly matteis of 
estimate When the calculation has been completed, the net value of 
all by product items is combined mto one totd and dcihioted fioin the 
aggiegate expendituie pieviously recoided The icsultant net cost is 
allocated to the majoi piodiict, dressed beef A fuithei calculation is 
neoessaiy to comeit coat pel hundiedweight alive into a cost pei 
hundredweight diessed, due allowame being made foi the initial viold 
of dressed beef and for subsequent losses which may take place due to 
shrinkage, trimming in cooleis, etc This cost ultimately is measuicd 
against the selling value of diessed beef to detoimme the piofit 01 lo6= 
on the operation 

Undei the above procediue profit or loss ,.houlJ appeal only in the 
account foi sales of diessed beef since by-pioduots hav e been set up on 
the books at a theoietical not lecoveiable value As a mattei of fact, 
the piocediire does not lead to the elimination of all piofit or lo s on 
by-products, since many computations aie estimates and actual expen 
ence often is somewhat diffcionl Toi example the not amount of each 
by-product lecovered may be somewhat more 01 loss than wis esti 
mated, the price at which it is finallv sold may be above or below the 
price used m the cost calculation and the expense of piooessing may 
be greater 01 less than was anticipated Thus the by-procluct accounts 
typically do contribute some additional profit or loss to the amount 
figuied on the majoi pioduct 

Replacement Cost Method — K special application of by-pioduct 
accounting where net yields nie subtiacled fiom joint costs is found in 
steel manufnctme In this case net yields are not always assigned to the 
by pioducts, since many of them aie utilized vvithm the plant Hence 
they are valued at the cost of pui chasing 01 replacing the pioducts in 
question The manufactuie of steel involves a number of successive 
proce‘’=es in each of which theie is a major product and one oi raoie 
by-pioducts The distinguishing fcatuio with respect to by-products is 
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the locoveiy of a number of subslmces which arc not sold as such but 
lie used whollj oi piitlv m othc: maiiuf letuimg piocesses Fig 8 
taken fiom Gicei (N AC A Bulletin lol 17) shows b\ mesns of a 
diagram the pimoipd piocesacs and some of the moie impoitunt piod 
luts and by-prodiuts recoaered The majoi Imp of processing proceeds 
thiniigli the mnnufsctuie of coke jiroduflion of pig non m blast fui 



Fio 8 Bj Piocliict AccoimtniK Tieitniuit and Plow Chait 
(Couitc > of L U C lyiu CIiitaRo) 


naces, and production of steel ingots in open health furnaces to 
rolling of ingots into nils, bais sheets, and structural shapes 
Some of the most important b\ pioducts aie lecoieied m the minu- 
fictuie of coke, and the typical laige steel plant has eyteusnc process- 
ing depaitments dcioted to the lecoieiy and fiiithei proce -mg of these 
b\ -pioducts (sulphate of ammonia, benzol phenol tai etc) M m\ of 
these by pioducts are sold On the other hand, blast fuinice gis coke 
o\en gas and some tai dematives may be mixed and ii«cd foi heatin^ 
in open hearth fuinaces, waste heat fioni open healths is used in the 
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geneiation of stenm, which is conveited into powei for use bj various 
opeuitmg departments, sciap metal lecovoied in vniious pioeesses is 
icmollcd to produce new steel ingots, etc 

VfLoiding to the source cited above, the lefeiences to the vaiious notes 
in Fig S Lovci the followuig iiietliods of by-product accounting used by 
one luge steel company 

A Coke oven by products credited to cost of cole at the nveiage sales 
pi ice per unit foi the month 

B Coke oven and blist fiuiiace gas ciedited leupectnely to cout of 
col c and cost of pig non at computed value based on coat ot fuil 
oil jicldiiij; eciuivalciit heat units 

C J u iiid pitch used ns fuel ciedited to cost of coke at computed value 
based on cost of fuel oil vicliliiig oiiuivalont hent units 

D Sciiip steel lemeltcd ciedited to cost of finished steel at mail ct cost 
ot equivalent grades puiehased 

jil Waste heat fiom furnaces used to geneiate steam credited to steel 
ingot eost at eomputed value based on eost of eoal yielding eiimvalent 
belt units 

Note that in some instances the values aic those recoverable on (he 
sale of piuducts while in otheis they aie the equivalent costs of siiniln 
pioduets if pui chased independently foi use in manuf ictuiing proccs (s 

Reverse Cost Method— Fig 9 ilhistiatos the so c died method of 
woiking backwauis also called Iho levcisc cost inelhod This is in 
effect equivalent to the method dcsciibccl above vvheie the net yield 
fiom the by-product is deducted fiom told costs But it iiiiy be used 
iKo to dctoimine the amount of cost it is economic illv possible to 
alloc ito to the mam pioduct This is done by clcfiiling the selling price 
of the bv-piorluct by an assumed gloss piofit maigm (to covci cstnnitecl 
net prolit and selling and ndininisti itive expenses) md by tlie piocini- 
tion costs subsequent to the split off point Tin net auiimnl cleclucteci 
from llic joint costs lopicsenls the mini pioductS shoe of the joint 
cost In Fig 3 the by pindiut yields ue isseinblcd and deducted from 
the joint (osis The result is tlic slmu of tomi cost illoltcd to Ihc 
niani pioduct In this vvuv i uml cost ten the m im pioduct iiiiv be 
cibtiiiiKcl by dividing the c thulatccl cost bv the viclcl The net inoht 
obtained is of couisc excliisivo of Ihc jirofit on the bv pioduct 

Vn excellent cxunple of the reverse costing method is found m the 
case of accounting foi cottonseed pioccssmg costs The pioccssing of 
cottonseed involves the pioduction ot 

1 Cottonseed oil 3 Hulls 

2 Cottonseed meal 4 Linteis 

The chief problem is the dcteimination of the faim puce of cotton- 
seed, that IS the price that the miller can afford to pay foi cottonseed 
The method of calculating the puce of cottonseed is essentially one of 
woikmg backwards that is milling costs are deducted fiom the total 
values of products obtain ible fiom a ton of cottonseed These values 
depend on the yields of the sevmial products A sample calculation was 
mide m 1929 by the National Cottonseed Pioduets Vssoiiation and the 
Southern Cotton Oil Company fiom which the following intoimalion 
IS abstracted 
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Oil An Tverage ton of tood seed produces 315 lbs of ciude cot 
touaeed oil ll e actual qu lutity vanes from 280 to 345 lbs pel 
ton of seed The puce of cottonseed oil is governed bj the mar 
ket foi othei oils and tats such as lard 

316 lbs at 7% cents pei lb $23 20 

Mevi, An aveiage ton of good seed produces 950 lbs of cottonseed 
meal The quautitv of meal which can be pioduccd from a ton 
of seed vanes accoidiiig to the chaiucter of the seed and also ac 
cording to the giade of meal which it is desiied to pioduce The 
market puce of meal is also governed by the law of supply and 
demand ]Ust as the mail et puce of oil is and depends largely 
on the market puce of other coiiceiitiated feeds and aminoniates 

960 lbs at $32 a ton loose ($33 50 sacked, the sad s cost 
$1 50 a ton) 15 OQ 

Hulls The quantity of hulls piodueed per ton of seed vanes ac 
couhng to till quantity and quality of meal that has been pio 
dueed The avenge vield is 500 lbs The market value is af 
ferted by competition of other products used os rou„hago lu 
feeding liv estocl , such as hay 

600 lbs at $S 60 pel ton 2 12 

Linteps The quantity of lint produced also depends on the ohai 
actor ot seed and I iiid of lint it is desired to produce The 
mallet price is governed largely bv the mallet price of other 
bedding mateinls and cost ot wood pulp with which huteis are 
in competition in the piodiictiou of rayon 

110 lbs nt cents per lb S 30 

The total of these products amounts to 1 875 lbs the loss of 125 
lbs in weight being sand tiash and moisture and othei maiiu 

factuiing loss 

Total value ot pioducts fiom an nveiage ton of seed $43 8^ 


To the mateiial cost of the mill must be added handling and other 
expenses in the foim of commissions paid dealeis who oolleot seed in 
ca load lots take cate of weight disci epanties, and tianspoit it to the 
oil mill The pieces, mg costs consist ot costs incuneJ m peifoimmg 
the following operations 

1 Unloading 4 Hulling 

2 Cleaning 5 Cool uig 

3 Deliiitmg 0 Bressing 

Using same illu&tiation as abov e, the cost pel ton is as follows 


Repairs and iiiaiiiteu incc of riiiuiiug niachiiiciy 
Steam and povvei 
Pices cloth 

Chemical analvsis cleaning up and other miscellaneous expense 
Intel est on tlie money invested m seed and in products not yet 
mniketed 

State city county school and other similar taxes (exclusive of 
federal income tax) 

Insurance oii buildings iiinchineryr stock and accidents 



120 

25 

20 

60 
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capital imested 


land buildings and macliineiy of 


It c 11 and leal nn hinldings and niicliiin,rv and cost of icplacmg 
tlicm nhui obsolete or worn out dcpieciatioii 
Cost of man igei supcimtcndent cashici and othei tra\ dun, help 
Iilegraph telephone statioucij printing nid othei expense 
Total pioccfasing cost 


Atcoulmg to the figures submitted by the associations mentioned 
aboie, a summaiy of costs to the null js as follows 


Piocessing cost 
namlling tost 
Coiiimit,Bioiis etc 
iraiispoitation 
Total coat 

Intiil \alue of products 
Baliiice 


$10 76 


$1 no 

2 00 


OOP 



This accoidmg to the soinccs cited, lopresents the iniMmum tint the 
oil mill can afford to pay foi a ton of cottonseed if the oil mill opented 
without iny profit That these figuics aie open to some ciiticisni is 
endent fiom the following obsenations made bj Walton Hamilton 
(Puce and Price Policies) 

This sample computation foi arming at seed puces thioiigh deducting 
null sure id laises a number of questions (onceining the items included in 
spiead 01 mill conversion costs In the fust place it should he noted tint 
two inttiest items aie included totaling $2 20 oi uliout an eighth of the 
total milling costs The hist iiiteifst on moiu\ iincstid in seed and piod 
nets IS to a cousidGiiible extent liclitioiis and should lie tonsidcicd ns 
pinlil while Intel cst on capital invested is pi oliahU a proht itim Wlntlui 
]i!ohts should be included in costs whit propoition of the total tliev shniihl 
fniiii if included and even the M/c ot the othei items scorn to be i ittioi 
aibiti iiv matteis Appaiontly no uniform sjstem of cost iccoiinting Ins 
ciei been used bv the indiisti} 

\nothei illustration of this method of cost assignment is found in 
floui milling The floui milling mduxtiy involves the piocluclion of 
thice tjpes of pioducts high-giade floui (the stand ud glide) low- 
gi iile floui, and ult ils {which include bian shoits middlings seieoiimp,s 
elc ) Standaid giade floui is usually consideicd the majoi pioduct and 
the otliei items aie b>-pioducts 

All costs of manufictuie are chaiged to high-giade flour produced 
which IS m turn ci edited with the total sp]|mg value of bj pioducts 
Pig 10 till en fiom Nailiar (NACA Bulletin vol 3) piesents a 
method of costing flour and its bv-pioduets The total value ot all 
In products is deducted from the total wheat cost after milling to ariive 
at the cost of milling fiist patent fiom This cost iv then adpiated to the 
equivalent of milling one barrel of fiist patent floui Added to thix co»t 
me packaging selling and administrative chaiges which finallv give the 
totil cost of one bairel of first patent floiu (196 pounds) E^xentially 
the smie method is employed bv Pele] (Joumal of Accountancy vol 
68) 
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Oil An a\era£.e ton of go pirt” 

tonseed oil Ihe actiixl f .h iiliich equal 27b lbs of uheat jields 
ton of seod The piite ( ^Ifl^rade flour and 80 lbs oftul 
Let for other oils and f 

316 lbs at 7®4 cent ^ patent flour 
Meal An avemge ton c 
> quantitj < 


cording to the gi ai 
niaiket in ice of nn 
demand just as t) 
on the mail et pii 


jjjliB of offal are divided into 
0 

^ taken from the wheat 


960 lbs at 
$150 a t 

Hulls The urapb®“ Phts the average avheat cost per bushel 
ooidinv chaiges, at $1 50 

d * ot griad may be stated thus 

‘ Wtoat at ?1 50 $6 00 

‘'’St't 

-n. lijWneed by the selling price in bulk of the Ion grade 
* ^daai aiid o^al pioduced thus 

Rfaiidard flour 29 4 lbs $ 7 20 per barrel 

S clear 19 6 ‘ $ 5 00 ‘ 

Middlings and bi an 72 0 “ $25 00 

Sol eeiiinge 8 0 $10 00 

, 129 0 “ 

The total credit ot b\ products, at tlie aboie assumed selliiiB 
puces being 

LBates the millint cost of 147 lbs of fust patent floui a 
Thus makinc the milling cost of one ban el equil to 
To vhich add aterage coat ot package 
Also add selling and administiative expense 
Total packaged cost 

total cost of one buriel of fiist patent floui 

Fio 10 Computation of Hour Costs 


$4 88 
$060 
40 
$ 70 
0 90 
$7 60 


Chandlei of the Millers’ National Federation, shows a somewhat 
diffeient appioach In the above illustration the cost of pioduction 
(nulling expense) is added to the cost ol the wheat and the total le- 
duced by the selling puce of the various bv pioducts In Chandlei s cal- 
cul ition the mill feed ciedit is applied against the cost of the wheat and 
production and distiibution costs aie added on to the cost of 100% fioui 
Howev ei according to Chandler, the net value of mill feed is calculated 
bv deducting fiom the cuiient selling puce of feed an allowance for 
handling, shipping, and selling expense, including a safety factoi leai- 
ing a net bs-pioduct value to be used as explained above This use 
of a safety factor is explained by Gieer (NACA BuUetm, vol 17) 
as follows 
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Tilt value as'^lRnetl to mill feed iioimallv would bt the amount for -nliRh 
it c lU be Hold Icfas the expuibt of sdliiit, huidlint, Hhippnig anddeluLij 
Sinic the imountH are vaiiable and Hiuet tlip mailct price of tiid m ly 
cti iiigc bctoiL a Hilo IE made the man igeiiieiit btines for a coiiseivative 
hi pioduct Cl edit to picvcnt the o\cii ilii itioii of the b> jiroduct and con 
bcipunt undcichtimate of coBts applicable to the mijoi piuduit Ibub an 
aibitiHij safety factoi sometimcH m introduced into the c ilc ul itioiis of 
in jiioduct lalue to piovidc agiiiist lliicluations in mail et piicc ami 
umapcilcdb he iiv dibtiibutioii cxpciihc 


TOTAL COSTS LESS BY PRODUCTS VALUED AT 
STANDARD COST— Under the hist tliiee methods discussed above 
the inlucs assit,ned to by-pi odiit Is weip niocoeds Iioin sde, ic (uircnt 
mailit aalue If fluctuations m the aalue of by luoducls occur it i-- 
ditfuult to deteiinme whethci llio irsulliiv fosl fluduilions aie due 1o 
Miuitions lu the costs of the ni iin piodiut oi of the In pioduct Ilcnn 
the suggestion is made to citdit Woik m Piocess foi In pioduct \ ihics 
at i standard pnte The stand iid may be in aibiti iit flume oi innv 
repie ent the aieiago piito oiei a peuod of tune but it prcsumnbb 
icpiesents an cffoit to stabili/i the inaiktl a due ot bj pioclucts \o- 
coitling to Sandois (Cost Accounting foi Executive Contiol) the ctfoct 
of tlie market v aluo method is to let “all fluctuations in cost lest on the 
majoi pioduct If the selling puce of the by pioduct incienses it will 
show enhanced piofit witliout nnj mcioasc in cost also, the cost of the 
pimcipal pioduct may vaiv without a coi lesponding change m the sell- 
ing piicc’ Thus a fictitious showing is piochicecl as illu«tintod b\ 
Fig 11 The latter clearly shows that fluctuations in joint costs uic 
reflected in the major product with idded empha=is Vn increase of 
0 cents in the juice of raw mateiml gives an incicise ot 72 cents in tlu 
piue allocated to the majoi pioduct 



Clsel 

Ct.o2 

Cisc3 

u \ line ru pound of matcimls at point \hiir 
suhdjN ulcd 

b Prund of mntoiiaN pioresiKl 

I \ ilup rf muUrmls procLSsefl (u / b) 

<\ I (Hud'S of siibpHdticffc lesultmg 
i Standnid tost orloptcd for snbproduct 
f \iilm ullocutcd to snhproduct (tl / e; 
i, Hiniundpr vtIul of mam piolurt (< — f) 
h 1 unndb of mum produU malouala (b — 1) 1 

1 \ uluc pci iioiind mnm product (k h) 

ond 

2 000 000 
«400 000 
600 OOU 

ue 

$ 72 000 
$3‘>S 000 

1 400 000 

2 non 000 

S410U0O 

6(K) noo 

$ 72 000 
^30S 000 

1 400 000 

■> OflllllOO 
Siiifl noo 
(100 000 
!■><* 

s 7'> noo 

SI’S 000 

1 400 ooo 

30 00 


I'lQ 11 Effect of Valunig By Pioduct it Stand ud Coat 


The following is an illustiation applied m the manufacture of couatcis 
and mnei soles, adapted fiom an article by Nickeison (N A.CA Bulle- 
tin vol 14) Counters aie leather forms fitted on the inside of the heel 
of a slice, and aie considered the major product Innei oles, considoiod 
a by pioduct, are out from leathei in various sizes and then hnishcd 
The company m question usually purchases the entiie pait of the hide 
known as the belly, that is the part below the bend and shouldei 
(Fig 12) 

Counters are cut from belly centers, the latter are considered the 
mam product at the time bellies are cut into sections Values aie 
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assigned to all sections e\cppt the oenteis The total values assigned 
aie subtiacted fiom the total lot cost, and the balance represents the 
cost allocated to the centers Standard allowances, representing savings 
inclined in buying the whole belly, aie also set up and are subtracted 
from the ciuient puces of the vaiious sections The figuies below are 
based on an assumed pm chase of 600 pounds of bellies at $ 13 oi a total 
purchase value of $65 After cutting, the following lesults are obtained 


Section 
Hmd shanl s 
Pore shanks 
Planks 


Current 

Market 

Value 


Total cost of lot 
Values assigned as above 
Assumed cost of centers 


Pounds of centeis cut 
Assumed cost per pound for centers 


Deduct 

Standard 

Allowance 



Standard 
Cost per 



Net Value 
of By 
Products 
$16 50 
8 35 
4 50 
$30 35 


$66 00 
30 35 
$34 65 


$ 1926, 


Cost of labor in outtrng and standard departmental burden charge 
based on labor cost are charged entirely to centers This method results 
in standard profit for sections if they are sold, or a standard reduction 
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m raw material cost if the sections are used m manufacture of inner- 
soles Piofits made in this manner aie considered operating income, 
not reduction m cost of manufaoturmg counter s This cost seems to 
woik to the disadvantage of belly centers but this is not objectionable 
for the standard reductions aie such that the net cost of centers, after 
adding cutting labor and overhead, is appioximately the same as the 
pi ice at which they can be purchased m the open market 
It IS evident that this method is a combmation of three methods 
described earlier in this Section 

1 The cost of belly centers is found by subtracting by product yields 
from the purchase price which is the joint cost 

2 A standard value is used in effecting the subti action 

3 Profits from sales are treated as Other Income 

The question also arises as to whethei it is better to sell sections or 
manufacture them mto inneisoles, this is a matter of executive policy 
If innersoles aie manufactuied, the cost of direct labor, buiden, and 
mateual, after credit for scrap on each lot is deteimined The cost is 
shown on a pei pair basis regardless of size or grade The mnersoles 
are sorted and counted by grades, and valued at cuirent market pnees 
The latter minus the lot cost shows the gross profit oi loss foi the lot 
The mateual cost of counteis and inneisoles is allocated on the basis 
of weight used Cutting on centers is done only when ordere aie re- 
ceived at a price in excess of the estimated cost, which is based on the 
ounent price foi centers plus the estimated oonveision cost In cutting 
oounteis a laige quantity of mnersoles eut from centers is accumulated 
whose maiket value is below the computed cost This cannot be 
avoided as some paits of the center are not suitable for counters, and 
complete utilization of the hide demands therefoie, the cutting of 
inneisoles The cutting cost is allocated to counteis and inneisoles on 
a pei pail basis Oveihead is charged at a standaid late per pair for 
outtmg Standaid fimshmg chaiges are also applied to the cut blanks 
By comparing total costs with the sales value ot the lot a profit or loss 
figure IS obtained Lot costing is done by the cost depaitment on a 
memorandum basis, each lot may be costed, or teat runs made 

BY-PRODUCT ACCOUNTING AND MANAGERIAL POL- 
ICY — Aecountmg treatment of bv product credits n ist be in accord 
with the needs of management Sometimes this involi es a complete 
leveisal of ordmaiy accounting proceduie, as m the ca e of the manu- 
facture of linseed oil and meal This pomt is lUustiated by Greer 
(N A C A Bulletm, vol 17) as follows 

A milling company required a quantity of linseed meal for mixing with 
Its mill feeds To produce this the company purchased flaxseed which was 
ground, producing as a major product linseed meal and as a byproduct 
linseed oil At the outset the net current value of the oil was credited 
to the process, and the residual cost was charged against the lins’ed meal 
Under this procedure the calculated cost of the linseed meal fluctuated with 
changes in the value of the oil whereas the market price of linseed meal 
pui chased independently did not necessarily fluctuate in a similar manner 

After some consideration the company reveised its accounting pro 
cedure, treating the meal as a byproduct and the oil as the major piod 
uct The current market cost of the meal was credited to the process (and 
charged to the mdl feed department) and the remainder of the seed cost 
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and processing expense was charged against the oil recovered This re- 
sulted in a sepaiate profit and loss account for linseed oil At any tune 
when the charges thus allocated against the oil could not be recovered 
through available selling puces, the oil mill was closed doun and linseed 
meal was purchased fiom outside souices 

PRORATION OP JOINT COSTS — Anothei method of by-prod- 
uct accounting is to charge each product for costs subsequent to the 
spht-off point, and to appoition the joint costs between the major and 
by-product on some acceptable basis Some authorities considei this 
method superior to the otheis, but there is no logical basis foi this view, 
except the fact that a cost is attached to each product It is true, how 
ever, that in the absence of proration, the resulting costs may be mis- 
leading A lack of detailed cost data makes itself felt in improper m 
ventoiy values, eiioneous sales policies through impioper pricmg of 
the product, etc The method of joint cost proration is identical with 
jomt product accounting discussed m detail later m this section 

PROFIT AND LOSS STATEMENTS IN BY-PRODUCT AC- 
COUNTING — Figures on the profit and loss statement do not always 
show the exact method of by-product accounting used Fig 1 shows 
three formulas for computing net piofits of manufacturing establish- 
ments The fiirst is self explanatoiy, the second illustrates a form qf 
presentation where by-product values are deducted fi om total manufac- 
turing costs the same form may be used iirespeotive of the basis of 
valuation of by-products cost, market value, market value adjusted 
for selling and admmistiatn e expenses, etc If it is not desired to deduct 
by-product i allies from total cost, they may be shown as Othei Income 
The third formula is leadily recognized as a variation of the method of 
deduotmg total costs fiom total sales 

Figs 13 and 14 present additional variants of profit and loss State- 
ments m by-pioduct industries They also serve to show by-pioduots 
valued at maiket, deducted fiom mam pioduot cost strictly speakipe 
the deduction is made fiom total cost, but smoe all costs are charged 
to the mam pioduct, the treatment is the same Fig 13 shows oost^ 
for a nee mill as given by White (Journal of Accountancy, vol 63) 
A similar tieatment for beet sugar mills (Fig 14) os given by Bliss 
(Management Through Accounts) i 


Statement of Cost of Rice Pboduced 
Total cost of rough nee to the mill $ 

Add cost of milling 

Total mamifaeturing cost $ 

Less market price of by piodncts 
Scieenings $ 

Polish * ' 

Chicken feed ' 

Hulls 

Total by product credit $. " 

Cost of clean nee , 

Fig 13 Oalculation of Maan Product by Deduction of By Product 
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Eaotort Co"»t Off &UOAB Produced 

Per Cent 
Amount of Sugar 

Bags produced 

Piocurmg and supervising acreage $ 

Cost of beets 
Operating supplies 
Operating labor eirpense 
Maintenance and repairs 

Eaetoiy expenses 

Current production charges S 

Add stock in process at (beginning) 

Total production charges S 

Deduct by products 

Molasses ? 

Pulp 

Total 5' 

Deduct stock in process (ending) 

Factory cost of sugar produced ^ 

Eiq 14 By Products Deducted from Total Costs 

SUMMARY OF METHODS— The first two methods of by-prod- 
uct accounting discussed above, “Othei Income” and “Total Sales less 
Total Costs,” cannot be seriously considered as representing a solution 
of the problem of jomtly incurred costs of production, especially since 
by-product entries are made only at the time of sale lather than at the 
time of pioduotion The next thiee methods consisting of adjustments 
to the joint costs in various forms, are sometimes refeiied to as market 
value methods 

The net cost of the major product is determined by deducting from 
total costa tlie recoverable values of the by products These values aie 
determmed in one of the three followmg ways 

1 The estimated market price of each byproduct is multiplied by the 
iiumbei of units produced or sold which gives estimated reienue 
fiom each byproduct The income is credited against cost of the 
major pioduet 

2 Prom the estimated revenue as calculated m (1) above is deducted 
the estimated marketing and administrative expense appheable to 
by products The net return is credited against cost of the major 
product 

3 From the estimated revenue, as determined in (1) above aie de 
ducted the manufaetuimg cost of the by product after it separates 
fiom the main manufacturing piocess and the estimated marketing 
and administrative expenses applicable to the product The net 
return is ci edited against cost of the major product 

The logic of the maiket value method is based upon the concept 
that selling values of by-products aie often indicative of their actual 
cost, and that deduction of this net yield from the cost of the major 
commodity indicates the true cost of major commodity alone The 
method is particularly advantageous m those industiiea, notably in the 
meat-packing mdustry, where there is b , defimte correlation between the 
market for raw material and that for finished products In those 
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industiics however, m which the selling price of by-pioduots is subject 
to a supply and demand deteimination of its own, which exists nnitJ 
apait fiom that applicable eithei to raw mateiiais oi to the Zm 
product, the bargaining position of the vendor of by-products may ha™ 
“^jlJJI'vairanted eflect upon the calciUated unit costs of the ma^or 

,, ciiticism of this method of accounting foi by-pioducts la 

the use of aibitrary estimates in the valuation of by products The 
I stimates are subject to diffciencea with respect to 

1 Quantity of each byproduct •fthich is finally recoveied 

by products ™ marketing and selling the finished 

3 The market price at which the sale is made 

Consequently, the account foi each by-product is likely to show a 
^all pioht 01 loss representing the variance between actual and°esti 
mated results aftei the by-product has been sepaiated from the mam 
maniifactuiing piocpss main 

^rom the inclusion 

m ® B ^ admimstiative expenses under some of the maiket vahie 
at Standard values the latter are arti- 
stabilized bu aggravate the coat fluctuations of tlie Zm 
product Deducting the net yield from the main pioduot cost has the 
subsequent to the |)Iit-off point against 
+1 ^ Fluctuations in production costs, theiefoie, are lefleoted 

though imperfectly, in both majoi and by-products leneoted 

Ofliv INVEpORY VALUATION -Wheie only sales 

I * “i?® lecoided, mventoues appeal as memoianda Wheie 
entiles at the time of sale, the by 
time may be valued at ouiient maiket piioe 
+I,J+ deduction for estimated distjibutiou costs This imphes 

that the inventoiy is valued at maiket iiiespeotive of cost, if costs we 
anticipation of profits occuis This is parhoulariy 
ahaiged agamst them 

The actual journal entries lesultmg where total costs aie credited for 
selling and administrative eSes me 
illustrated below, they aie based on the following assumptions 

2 Thf ‘s foods) for the period amounts to |1,000 000 

^ “g at the end of the period at mar ^ 

^ ^^^D'h^proSta? administrative expenses (applicable 
a Selling “ 
b Admimstiative 


$100 


160 


JOURNAL ENTRIES 

Inventoiy 

Income fiom By Products 

+i^j ^ 1 ’I® ¥ products at end of period u 

sold at this date (but included in income as books a 
kept on accrual basis) 
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Reaei\e for Selling and Administrative ExpenseB 150 00 

Selling Expenses 100 00 

Administrative Expenses 50 00 

To close the reserve by a reversing entry at begin 
ning of next cost period 

Selling Expenses 
Administrative Expenses 

Cash or Accounts Payable 
To record selling and adininistratne expenses in 
curred in new period, whether on mam oi b) product 
(6) 

Cash (or Accounts Receivable) 6 000 00 

Inventory S 000 00 

To record sale of by products in next year or peiiod 

Joint Product Accounting 

METHODS OP JOINT PRODUCT ACCOUNTING -By de- 
finition, each joint product is of equal impoitance, hence management 
must try to secuie a profit on each one To do this joint costs must 
be piorated and subsequent costs piopeily chaiged Generally speaking, 
theie aie foui basic methods of accounting for joint product costs up to 
the spht-off point 

1 Aveiage unit cost 

2 Apportionment on the basis of some physical unit such as weight, 
volume lineal measme atomic weight heat units etc 

3 Apportionment on the basis of the relative inaiket values of the 
finished products 

4 Standard ratio method or fixed fraction method 

None of the above methods is thoroughly satisfactoiy , at any late, 
not m all oases On the whole the fii-st and second methods mentioned 
above, in spite of then appaient lack of any scientific attempt to solve 
the pioblem of joint costs, are about as satisfactory as any Certainly, 
they are the simplest m opeiation Accoidmg to Amidon and Lang 
(Essentials of Cost Acoountmg), even apportionment of joint costs 
does not always solve the pioblem Speaking of the market value 
method m the case of a lumber manufacturer who uses waste ends to 
produce toys, they state 

Apportioning joint costs on the basis of market value is often an uncer 
tain procedure Under this method, joint products are valued at the 
market price the ratio between the two determined and the joint costa 
apportioned on that percentage Such distiibution is wholly aitificial and 
may not show the actual state of affairs The reason is found in the eeo 
nomio laws of demand and supply Suppose the demand for the mam piod 
uet, such as lumber used for building construction mcieases while the 
demand for toja remains stationary AS the mill increases its production 
it the 
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manufactured into tojs The market price of the mam product -will go up 
clue to the highei demand on the other hand the selling price of the toys 
will decline due to the hxed demand accompanied hy the increased supply 
It then the joint coats ai e apportioned on the basis of the market value 
the toys will be made to bear a lower joint cost because the market value 
of the bj product has become less relative to the value of the mam prod 
uet In reality no such reduction of cost has taken place It will be seen 
then that whateier pioflt oi loss is shown foi toys under this method is 
a more or less aibitiarj amount 


AVERAGR UNIT COST METHOD —Under this method total 
costs only are figuied yielding an average unit cost and one net profit 
Thus average costs aie obtained foi the production as a whole This 
method is valid only in those cases where the resultant pioducts are 
ex.prc'sed in terms of the same units Where the umts are not com- 
parable, the method bieaks down at once 
The aveiage is used for inventory pricing purposes, but it may also 
be used foi the puipose of allocatmg joint costs, each pioduot bemg 
valued at the average cost m propoition to the quantities produced 
Although the method is not wholly satisfactory, it has a measuie of 
logic behmd it Since all products are turned out by the same process, 
it is impossible to say that one costs more to produce per unit than the 
othei 

An example taken from the operations of a sawmill illustrates the 
method 

1 Total production 2 300,000 ft 

2 Total cost (joint) $53,000 00 

3 Aveiage cost per 1 000 ft , (1) — (2) $ 21 20 


This aveiage is used to cost the various grades pioduced m proportion 


to then quantities 

Quantities 

Average Cost 

Value of 

Glades 

Produced 

(Ft) 

260,000 

per 1,000 Ft 

Product 

First and seconds 

$2120 

$ 6,300 00 

No 1 common 

1,260,000 

21 20 

26 600 00 

No 2 common 

600,000 

21 20 

10 600 00 

No 3 common 

600 000 

2120 

10 600 00 


2 600 000 


$63 000 00 


The method hasl been sanctioned by the Buieau of Internal Revenue 
m the foUowmg ruling 

J Tobacco companies taking inventory on the monthly average coat 
m’ethdd, no method moie nearly approaching theoretical accuracy being^ 
possible, may continue to use such method in reporting for income tax 


Regulation 103, Section 1952{c)-7, states 

A taxpayer engaged in mining oi manufacturing who by a single process 
or uniform BBiies of processes derives a product of two or more kinds; 
smes, Or grades, the unit cost of which is substantially alike, and who Im 
opnformi^ to a recQgm/ed trade piactiqe allocates an amount 91 coat to 
each kind, size, or grade of product, which in the aggregate vyilU absorb^ 
the total cost of production, may, with the consent 01 the Commissipne% 
use such allocated oost as a basis for pricing inventories provided sussb, 
alloeakon bears a reasonable relation to the respective selhpg yalueSAOl, 
the different kinds of product J t lad 
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The last quoted regulation seems to limit the applicability of the 
average cost method to those cases where the allocated costs bear a 
reasonable relationship to selling prices A stiict interpretation of the 
ruling would make it unworkable, unit costs being the same for each 
joint pioduct, and the selling prices different the lelation of cost to sell- 
ing price obviously vanes from pioduct to pioduct 

Application of Average Cost Method — ^The tobacco and lumber in- 
dustiies are examples where the average cost method may be employed 
In both eases, however, this method is generally disregarded In the 
case of tobacco, where the gradmg is done by the grower, the manu- 
factuier bujs graded leaf He may, however, buy leaf ungraded, at so 
much a hogshead and then do his own giadmg In such a case he 
usually allocates total cost to the seveial grades on the basis of their 
lespective market values (See discussion later in this Section ) 

Much the same condition pievails m the lumbei mdustry, as shown 
in the illustration above Here costa of diffeient grades of lumber turned 
out by the same process may be determined on the average cost basis 
or on a basis of relative market values Flour milling and the making 
of glue, etc , in fact all mdustiies m which different grades of the same 
product aie produced by a smgle jomt process, offer the possibility of 
the use of the aveiage cost method, though few actually use it In flour 
milling all costs are charged against the production of high grade flour, 
lessei glades bemg tieated as a deduction from the total cost In this 
way the pioblem posed by jomt cost piodiiction is evaded, since the 
above constitutes merely by-product accounting 

ALLOCATION OF JOINT COSTS ON PHYSICAL UNIT 
BASIS — ^Under this method, jomt costs are distributed to products on 
the basis of some physical coefficient i e , the joint cost is broken up m 
propoition to the raw materials contained in each pioduct An illustra- 
tion IS foimd in the manufacture of coke, in this case costs may be 
allocated in pioportion to the weight of the ■various pioduots, accoiding 
to Sheppard (N A C A Bulletin, vol 4) The weights of all the finished 
products are determined, per ton of coal, with the eicoeption of gas, 
which may be found by subtracting the totals of the o'Oier products 
from 2,000 

Assummg one ton of coal to cost $4, the following schedule results, 
showmg the apportionment of weight and material cost to each product, 
the apportionment bemg made in the ratio that each product weigh’t 
bears to the total product weight 


SOHEDUM SHOWIJSO ApPOBTIONMPIIT op MATBttI4L COST VALUE 
TO Each PRonncT per Toe op Coal 

■yield In Lbs Distribution Beviaed Matsnal Ct 

of Recovered of Waste to Weight of of Each Prod 

PrnHiint«T>Ar RooOVOred Recovernd nripHsido 

Products (Lbs ) Produ 


13^0 0 
120 0 


6 32 


120 32 


$2 78 


ifeooo 
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la conformity with the rules established abo-v e, Sheppard then shows 
the total production cost foi each product manufactuied Selecting any 
one of these products coal tai for example, the computation (assuming 
missing figures) would be as follows 


Mateiial cost of 120 lbs (12 gals ) as above 
Proportionate pait of operating expenses coke depnitmont 
Mnteiials and supplies 
Salaries and wages 

Kepairs to macbineii and equipment 
Depieciation macliiiieij and equipment 
Proportionate pait of plant overhead 
Pi oportionate pait of general oacibead 
Total cost 

Sale price of 12 gals coal tar at B cents pei gal 
Less cost of 12 gals as computed above 
Piofit on 12 gals of coal tar 


$48 

$60 

43 

$12 


Anothei illustiation is that of a joint cost distribution on the basis of 
atomic weights gn en by Thornton (Jouina! of Accountancy vol 61) It 
applies to the electrolytic soda-chloime-hydiogen process The chemical 
leaotion repiesented bv the pioceas is 


NaCl + HO=NaOH+Cl + H 
23 16 1 35 1 


The figuies imdei the symbols on the light hand side of the chemical 
equation lepieaent atomic weights Barring moistuie and impurities, 
tliBie aie produced end products in the latio of 40 pounds of caustic 
soda (NaOH), 35 pounds of chloiine, and 1 pound of hydrogen The 
]omt costs aie thus allocated between the soda and chlorine on the basis 
of their atomic weights 

ALLOCATION OF JOINT COSTS ON BASIS OF SELL 
ING PKICES— The most popular method of distributing joint costs 
is on the basis of the relative market values (i e , selling prices) of the 
end products As it woiks out in practice it is a weighted market value 
basis, since the market value of each product is the product of the 
weight or othei quantity by the unit value Under this method each 
pioduct is chaiged for what the tiaffio will bear, since the higher the 
maiket value, the gieater the cost charged against the product On the 
other hand, fluctuations in the market value of any one or more of the 
end pioducts automatically change the apportionment of the jomt 
costs, though actually it costs no more to produce than before As long 
as fluctuations in puces of the various products aie synchronized (not 
necesmily in the amount but in the late of change) their respective 
costs remam constant But with some products fairly stable, and others 
fluctuating, the method bieaks down 

Using the same example of lumloer mill costs used for the average 
unit cost proiation, the joint cost of $63,000 is distiibuted to the various 
grades on the basis of their market values as foHoym 
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Market %of 

Quantity Value Total Total 

Produced per Market Market Prorated 

(Ft ) 1 000 Ft Value Value Cost 

250 000 $106 00 $ 26 260 17 65 $ 0 364 SO 

1 250 000 70 00 87 500 68 82 31 174 60 

500 000 40 00 20 000 13 45 7 128 50 

500 000 30 00 16 000 10 08 5 342 40 

2 "00 000 $148 750 100 00 $53 000 00 



$37 42 


The same result may be obtained by the method shown below In 
this case the average cost of $2120 taken fiom the average cost method 
IS distributed and used to find the cost per 1,000 feet 


Alternative Computation 


Quantity 

Produced % p 
(Ft ) Yield 


B Yield in %of Prorated Cost per 

00 Dollars Dollar Cost 1,000 Ft 

(3) X (4) Yield (6) X $21 20 (7) - (3) 


No 3 common 


60 60 100 00 


Another illustiation of pi orating jomt costs, found in giading tobacco 
leaf, IS shown below It is based on a purchase of 1 000 pounds of 
ungiaded leaf at a cost of $270 


Phob iriNG Tobacco Leaf Costs 


Unit 

Market 

$35 


% of Total 
Cost to Total 
Maiket 
Value 


Note that the arithmetical computation of the prorated cost differs 
from that used m previous examples In these examples each figure m 
column 4 was expressed as a per cent of the column total and each per 
cent was applied to the joint cost to give the proiated costs The 
alternative used above, computes the total joint cost as a per cen* of 
the total market value, and applies that per cent to the mdmdual 
market values The lesults m both mstances are the same 
A vaiiation of this method is given by Greei for the hog-paokmg 
mdustry (Tig 16) This exaonple illustrates the costing for pork prod- 
ucts The differepoe m accounting procedure between beef and hog 
packmg IS due to the fapt that beef is sold in the form of dressed cai 
oasses while Jios, operations result in various pioducts such as hams 
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shouldeis etc Fig 15 shows that the end pioducts aie paced on the 
basis of their current maiket -value The total \ allies so obtained are 
subtracted fiom the total cost eonsistmg of live cost plus expenses of 
slaughteimg, etc The diffeience represents cutting piofit oi loss 
In othei -vvoids, the figuie of ^12 72 lepresents the joint cost of the 
various products obtained But instead of appoitiomng the joint cost, 
the meat packei values the products at the maiket and b> compaung 
the total market value with the joint cost finds a variance lepicsentmg 
a so called cuttmg piofit or loss 


The “eonveited live cost” in Fig 16 is found bv dividing the net Ine 
cost ($12 10) by the yield of dressed carcass (09 6%) The same explana 
tion holds foi the figures for killing and dressing expense and for total 
cost However for ‘value of cuts’ the dressed value is given hy the sched 
ule and the value "per ewt alive” is to be found The lattei ($12 68) is 
obtained bv multiplying the total market value ($18 25) by the jiekl of 
dressed carcass (69 5%) 


The piocess account for Hog Killing and Cutting is shown in Fig 16 
(Packinghouse Accounting) In geneial the tiansfeis to other processes 
are made at actual weights and at net maiket v allies 



Fid 16 Market Value Method of Joint Cost Apportionment 
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Hoa Killing and Cnttino Department Accoi nt 


CHAKOES 

1 Inventories on hand from last 
period 

2 Cost of hogs transferred from 
Live Hog account 

3 Labor supplies, and other ex 
penses 


(Balance 
peiiod ) 


CBEDITS 

4 Transfer to Iiesh Pork Cuts 
Department 

5 Transfer to Poik Small Piod 
ucts Department 

6 Trinsters to &« eet Picl le De 
partment 

7 Tiansftrs to Dry Salt Depiiit 
ment 

8 Tiansfer to Baireled Poik De 
paitment 

9 Transfers to Frozen Pork De 
partment 

10 Transfeis to Frozen foi Cure 
Depai tinent 

11 Transfers to Sausage Depart 

12 Transfers to Animal Fertilizer 
Department 

13 Transfers to Casings Depart 

14 Transfers to Hog Hair Depart 

15 Transfers to Piime Steam Lard 
Tanas Depai tment 

10 Transfeis to Giease Tank De 
pai tment 

17 Transfers to Condemned and 
Steiilized Loss aeoount 

18 ImeiRories tarried over to next 

slaughtoriiig and cutting operation!, for 


s net gam or loss on 

Fia 16 Depaitmental Operating Account 


Fig 17 shows the application of the maiket value proration method 
foi an oil refinery, as adapted from Tuttle (Petroleum News) Only the 
material \alue is prorated, labor and oveihead being separately costed 
foi each product 

Prorating Total Costs to Grades — K variant of the maiket value 
method is found m the glue industry, where the cost finding piocedures 
are designed to spiead the profit or loss against the value assigned to 
the seveial pioducts, adjusting these so that in total they lepiesent the 
total cost or outlay The effect is simply to allocate the total costs 
incurred to the various products on the basis of an allocation similar 
to the market value method A quantity of raw mateiial of known cost 
IS put into piocess The products from the cooking operations aie the 
several “runs of glue” The first run is of the highest giade has the 
highest market value, and costs the least Succeedmg runs lequire higher 
temperatures, cost more, and produce lower grades of products It is 
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entirely impracticable to attempt to determine the actual money cost 
of each skimming and e\ ea if possible such figures are meanmgless, for 
the effect is to show the lowest cost on the first grade of product and 
the highest cost on the lower grades, the last or poorest skimming hail- 
ing the largest cost The proceduie, therefoie, is to determine the cost 
of all glue produced and spread this total cost ovei the various grades 
on the basis of their respective tests of purity The method is illustrated 
below and is adapted from Bliss (Management Through Accounts) 

Cost Pindino in the Glue Industky 


Raw mateiials— smews hide trimming etc (26 000 Ihs 
per owt ) 

Manufacturing expenses 

On materials (280 cwt at $1 20) 

On pioducts (25 6 owt at $6 70) 

Total outlay 

Deduct b\ product ci edits 
Grease (1 300 lbs at $05) 

Tankage (1 560 lbs at $10 60 per ton) 

Yield of glue (2 660 lbs or 8 85%) cost 


at $446 

$312 00 
171 52 

$ 65 00 
8 19 


$118 00 


483 52 
$599 52 


73 19 
$526 33 


This joint cost is prorated over various grades pioduced as follows 


(3) 

Units 
(1)X(2) 
22 600 


Cost 
per Cwt 
$26 60 
23 60 
20 80 
17 16 


The test index is an indicator of the quality and theiefore of the 
maiket value of each lun oi grade pioduced Hence, multiplying the 
yield for each lun by its test value is equivalent to multiplying it by 
the market value The resulting figures when reduced to peicentages of 
totals furnish the means for calculatmg the prorated costs These are 
then reduced to a cost per cwt 

Gelatin manufactuiing operations aie very similar to those found 
m the glue busmess and the cost finding proceduie recognizes the same 
principles The figuies below show the method used m determining the 
cost of the seceial giades of gelatm produced from one lot of raw 
mateiial put into the piocess The joint cost ($5540) is 96 23% of the 
total maiket value ($67 67) , therefore the cost of each giade is 96 23% 
of its respectne maiket value The unit cost is similarly found bv 
applying the same peicentage to each unit maiket value 

CosTiNa OP Joint Products in the Gelatin Industry 

Per Cent 
of 

Gelatm 

Raw materials (100 lbs at $4 vield 18 2% gelatm) $22 00 

All expenses opeiatiiig and selling 33 40 

Total outlay $55 40 
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Distribution of joint cost 

Unit Total 

Market Marl et Coi 
Grade 1 alue Value 

62 0 lbs AAA $65 $40 30 


$6265 

4814 

4330 


$55 40 - $57 57 = 96 23% 


The illustrations just gi\ea are e\idence that the most practical 
method m most cases is that of combinmg the total cost of production of 
all glades obtained and then allocating this cost to the seveial giades m 
propoition to then lelatne values This is admittedly an entnely 
aibitraiy procedure, but with the facts what they aie, any foim of 
costmg necessaiily is aibitiary 

An illustiation of the application of this method in a pea canning 
plant 13 given by Greer and Wilcox (Cost Accounting Problems) It is 
assumed in tabulation below that peas have been pui chased on contract 
at a flat price, and that the processmg operation is uniform for all 
grades The peas after shelling are graded for size, and are canned in 
lots aoooiding to giade Piom the total cost and the total estimated 
sales value it is possible to develop a cost pei can foi each grade 
which IS propoitionate to the selling puce pei can ouiientlv obtaining 
foi that giade The effect of couise is to pioduoe a uniform gross 
margin on the sales of each grade which is obtained as long as the sell 
mg puces remam m the same i elation to one anothei as those used in 
the cost test 

(For application of standard costs to canning product yields, see dis 
cussion later m this Section ) 


STATEME^T OF OPERAaIO^S FOR OSE MO'TTH 


Cost of peas contract (43 000 lbs eliellcd) 
Expenses receiving and handhuo 
Receiving stations 
Trucl mg to canneiy 
Cost of peas at canneiy 
Expenses canning (per can, $ 071) 

Cost of peas in cans 
Distribution of joint cost to grades 


1 

2 

3 


Pioduction 
(No Cans) 


13 760 
12 040 
1 720 
34 400 


Sales Value 
$1 376 00 
2 201 60 
1,565 20 
172 00 
$5 314 80 


Total 
$1 290 00 


Cost Alio 
cated on Sell 
ing Pi ice 
$1 164 00 


1 324 16 
145 51 
$4 496 30 


Cwt 
$ 3 00 



$10 46 


Cost 


Total 
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COST METHODS IN CRUDE OIL REFINING —Crude oil 
when receued at the refineiy is tieated m topping stills which through 
boiling and distillation bieak it up into gases gasoline kerosene fuel 
oil, lubricating oils, asphalt coke etc Other piocessca depend upon the 
application ot heat to produce changes in moleculai structures for the 
purpose of scouring the desiied pioducts These processes include crack- 
ing le-forming pohmeiization hydrogenation, and catalytic leaction 
and aie piesent in dillcient combinations in individual refineiies Ac- 
ooiding to Waters (NAG A Bulletin, vol 24) total leflnery operatmg 
costs fluctuate but little 

Operating labor maintenance supplies and depreciation (which is a 
veiv larte cost) fluctuate piuctieally not at all iiidess m entiie unit is 
tal en out ot operation Fuel foi a modern lefinuj is at no cost The 
majoidj of fuel used is gas fiom lefining operations which if not used, goes 
into the air and is wasted 

However, fluctuation m vields of the vaiious pioducts obtained from 
a biiiel of crude oil are chiefly responsible for cost fluctuations of these 
pi oduots The same source cited abov e states that bettci yields will pay 
lor a million dollar piece of equipment in from one to two jenis The 
pioblcm of dibtiibutmg the joint pioduction costs is theiefoie a difSoult 
one aters states 

Cost loooimting or distribution of e^act cost to finished products is gen 
erallj uiisatisfaetoiy misohed and apparenth impossible of complete solu 
tioii The nature of the law mateiial containing such a eonglomeiation and 
combination of products has defeated anj and all attempts to distiibute 
just and coircct portions of its cost to the finished pi oduots 
He cites m his support an oil company executive 
We have no method of accurately computing the coat of each product 
manufactured from ciude oil chiefly due to two facts first because it is 
impossible to assign each product its just proportion ot the cost of the raw 
material the largest single item of cost, and secondly because the lefining 
processes aie continuous and there is such an niteri elation between them as 
to mal e the allocition of the piocessing costa to individual products impos 
Bible without major aibitiaij assumptions 
Novel theless some attempt is geneially made for costmg the end 
pioduots Among the methods aie various foims of jomt pioduot and 
b> -product accounting 

Average Unit Cost — Accoiding to R W McKee (Handbook of 
Peti oleum Accounting), the total law material cost and piooessing ex- 
penses aie divided by the total yield to arrive at a unifoim cost per 
unit of product By this method some joint pioducts bear too high a 
cost, otheis too little Ciude oil is bought on the basis of pioduct 
content, a bettei price being paid for high gasolme content This first 
cost should be reflected proportionately m the end pioducts, if possible 
Weighted Selling Ratio Method — ^Accoiding to the same source 
joint costs may be spiead ovei the end pioducts on the basis of their 
relative market values This is done on the theory that the same rate 
of gross profit s earned on each Daily gauge leadings on all refinery 
tanks are taken at the end of each day and lepoited to the refinery 
production clerk The lattei prepares a summary of commodity move- 
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ments analyzed into consumption, production, and shipments The 
refinery production report is then piepaied, showing consumption, 
piodiiotion, and losses m each piocess, and is foiwarded to the account- 
ing department For aocountmg convenience each process is identified 
by a number, as follows 



Nature of 

Pioduct 

Product 


Pioeess 

Consumed 

Produced 

Process No 1 

Diieet refining 

Crude oil 

Eaw gasoline 

Fuel oil 

Stove oil 

Keiosene stock 
Klenzine 

Painteis distillate 

Pi oeess No 2 

Eerunnmg 

Treated cracl ed 
distillate 


Piocess No 3 

Gasoline treating 

Eaw gasoline 

Treated gasoline 

Piocess No 4 

Kerosene heating 

Kerosene stock 

Keiosene 

PioecssNo 6 

Cracking 

Stove oil 

Eaw cracked dia 
tillate 

Fuel ml 

Piocess No 6 

Cracked distillate 

Eaw cracl ed dis 

Treated oi acked 


treating 

tillate 

distillate 


To obtain the cost of pi eduction, the cost of the commodity con 
sumed is fiist calculated In the case of process No 1, this is the raw 
mateual cost (crude oil) plus pipe line expense For other piocesses, 
the cost of products is made up of the tiansfeiied cost of oils oon- 
Eumed, plus then shsie of refineiy expenses of the pioeess m which they 
are pioduced A lefinery expense ledger is kept to facilitate determina 
tion of process costs These aie made up of direct and distributed 
charges the latter bemg appoi honed on the basis of some physical 
coefficient In the figuies below, the crude oil cost is made up of 

1 Opening inventory at the cost earned over from a prior period 

2 Piuohased crude at actual cost aecoiding to invoices 

3 Eaw gasoline (being rerun) foi convenience the previous month's 
rate is used for such transfeis 

4 Pips line expense 


Crude Oil Inventory 
Inventory July 1 
Puiehnsed 
Prom law gasoline 
Pipe line expense 
Total 

Less shortage 
To account for 
Consumed Process No 
Inventory, July 31 
Total accounted for 


Cntmn Oil Flow 
Barrels 


15 013 39 
42 356 63 
3 665 76 

61 036 78 
148 65 
60 8S7 13 
51 048 04 
0 838 49 
60 88713 


Gallons 


630 662 
1 778 978 
153 062 


2 563 502 
6 243 
2 557 259 
2 144 U43 
413 216 
2 557 259 


Amount 


S20 045 01 
47 441 15 
10 024 79 
2,136 34 


m 947 29 
'$66 777 T 2 
12 869 87 
$70 647 29 
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A cost statement foi process No 1 is then piepaied (Fig 18) The 
form IS adapted from McKee (Handbook of Petroleum Accounting) 
The joint costs are pioiated on the weighted selling ratio basis The 
realized value, representing the known sales value less maiketmg and 
transportation expense is posted to the process cost ledger in the column 
headed “Price Realized at Refinerj'” Crude oil cost and pioeess ex- 
penses are also posted to this ledgei, and the lesulting joint costs ap 
portioned to the pioducts obtained 
Journal vouchers aie then piepaied to credit Process No 1 and 
charge the product inventoiies at the refineries They aie posted by 
Ihe general ledgei bookkeepei to the contiol accounts, and returned 
to the cost division for detail ledger posting This is necessary because 
the process accounts aie segregated as to refineries and the inventory 
records are maintained foi indnidual products at each plant The same 
procedure is repeated with othei piocesses 
When all tiansfers and cost calculations are completed, inventory 
schedules by products are prepared of which the following is a sample 


Raw Gasoline Inventory 
Inxentoiy July 1 
Produced Process No 1 
Produced Pioeess No 2 
To account for 
Consumed Process No 3 
To Crude Oil 
Inventory July 31 


Bairels Gallons Amount 

051 09 39 971 $ 2 551 41 

16 214 53 681 010 44 303 18 

2 317 20 97 326 4 154 12 

19 483 52 818 307 $51 098 71 

11 774 17 494 515 $30 673 08 

3 606 76 153 902 10 024 79 

4 043 59 169 830 10 499 94 


A X armtion of the above method of cost allocation is given by Waters 
(N AC A Bulletin, vol 24) in which the joint costs aie piorated on a 
‘per banel” basis (Fig 19) It is based on the following assumed 
figures 

Crude oil at refinery $1 4980 

Refinery operating costs 2100 

Joint cost $1 7080 


To obtain the allocated cost multiply the yield per cent by the 
amount realized pei banel, this pioduces the sales \akie or total realiza- 
tion of each pioduct in a banel of crude The latter is divided into 
the refining cost (cost of ciude plus operating expense) resulting m a 
ratio of total refinery cost to total sales value The latio multiplied 
in turn by the sales value of each product then yields the allocated cost, 
which IS finally reduced to a cost per banel Using the figures in the 
above table the following values are obtained foi gasolme 

1 Sales value 62%X$2 6350 =$1 3702 

2 Ratio of total coat to total sales value $17080 — 1 8095=9130132% 

3 Allocated cost $13702x9136132% =$12618 

4 Cost per barrel $1 2518—52% =$2 4073 
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Barrel Gravity Method — ^It is a recognized fact that crude oil cost 
13 dependent to a large extent on its content, the higher the gasoline 
content, the better the price paid for it Some companies recognize this, 
and take it mto account in apportionmg the joint production costs The 
technique is similar to the weighted selling ratio method, le, instead 
of using lealized market values as a basis for the cost distiibution, barrel 
graiity is substituted Fig 20, adapted from Waters, cited above 
illustrates the procedure 

The band giavity method is obviously simple It has been criticized, 
howevei, on the ground that the resulting pioiated costs are not ac- 
cuiate because the con elation between the weighting factors and actual 
cost IS not peifect, although according to Waters “there is some small 
degree of correlation between giavity and the commercial value of the 
products ” 

Gravity Heat Unit Method — Undei this method only the crude oil 
costs aie distributed on the basis of giavity content To these costs are 
added the lefinery derating expenses distributed on the basis of the 
heat units apphed The heat units aie expressed as a per cent of the 
total heat units applied to obtain each product fiom the distillation 
piooess, as shown by records kept for that purpose Wateis shows the 
results in Fig 21, using the same basic data as above 
The same souioe expresses the belief that this method distributes the 
refinei-y costs satisfactoiily, but the use of baiiel gravity foi distubuting 
crude oil cost is open to the same objection as in the pievious illustra- 
tion in that it assumes that the giavity of each pioduct manufactured 
bears a diieot relation to the gravity of the raw material 
By Product Method — ^This method proceeds m the same manner aa 
was explained undei by-product accounting The maiket value of by- 



Barrels 

Value 

Ba?ml 

Total 

Bamt 

Basic Cost op Gasoi inf 

Cost of 100 barrels crude #1 

Refinery operating expenses running foi max 
imum tasoline (estimated) 

Total costa 

Deduct ciedit for 23 barrels heavy fuel oil at 

Gas and loss 

Net coat 63 baiiela gasolme 

AoruAL Cost or Gasounb 

Cost of ono barrel crude plus reflnmg expenses 
Yields 

Kerosene (see Schedule 1) 

#2 fuel^oU (see^Scliedule 2) 

Total value of by products 

Value of Gasoline pinduccd 

100 

$1 49S0 

$1 4080 

2200 

100 

23 

14 

$l 7180 

2105 

03 


5076 

100% 

ti7m 

SI 7080 

7% 

0 

21 

$1 7120 

1 5051 
9161 

$ 119S 

1S55 

1922 

48% 

^2 424 

$ 4475 

52% 

$1 2605 


Fia 22a Cost Allocation by Replacement Cost Method 
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Value op No 2 Fuel Oil 


#2 Fuel Oil protluLBs 
OiiaohnB 

Residual fuel oil 
Qas aud loss 


Fiq 22b Coat Allocdtiou by Replacement Cost Method 


products, such as kerosene, etc is deducted fiom the crude oil cost 
including opeiating expenses The lesultmg figuie lepiesents the cost 
of producing gasoline which is thus tieated as the inajoi pioduct 

Replacement Value Method — This method is a combination of joint 
and by-pioduct accounting Gasoline is tieated as the major product, 
and heavy fuel oil as the only by-pioduct The othei products are 
valued at the coat of gasolme mmus what it would cost to oon\ert these 
products into gasoline Two foimulas aie used and illustrated m Figs 
22 and 23 They aie both adapted fiom Wateis (NAG A Bulletin 
vol 24) Undei the fiist of these (Fig 22) a basic gasolme cost is 
estimated and this figure together with the maikot value of heavy fuel 
oil IS used to airive at the leplacement costs of keiosene and distillate 
(No 2) fuel oil These costs when subtracted from the actual ciuJe 
oil cost leave the value of the gasoline 

The second method detcimmes the leplacement values of keiosene 
and distillate fuel oil by the solution of algebiaio equations which aie 
foimed on the assumption that the cost of gasolme fiom ciacking 
kerosene oi distillate fuel oil and crude oil must be the same Thus the 
leplacement value of keiosene is computed from the following equation 
based on facts concerning yields shown m Fig 22 






Sec 10] JOINT PRODUCT ACCOUNTING 543 

K- 15F _ C—23F 
75 ~ 03 

m which K = Replacement \ttlue of kerosene 

D — Replacement value of distillate fuel oil 
C = Delivered cost of crude oil ($1 498 per barrel) 

F = Residual fuel oil realization ($ 9151 per barrel) 

Soiling for K 

K — 1 190480- 12381J' 

= ( 1 19048 X $1 498) -( 12381 X$ 9161) 

= 1 783339- 113298 = $1 970041 

Cracking expense = 05 

Cost ot 1 eiosene per barrel = $1 720041 

Similarly, D is computed fiom the following formula 
n—20F _ 0— 23F 
61 ~ 03 

D = 968254(7+ 0673021?' 

= ( 968254X$1 498) + ( 067302X$ 9151) 

= $1 450444+ 061688 = $1 612032 

Cl acl mg expense = 05 

Cost of distillate fuel per barrel =: $1 502032 

These figures aie used m preparing the statement of the cost of 
production shown in Fig 23 


Keroseno 

iLTu 


Fio 23 Cost Allocation by Replacement Cost Method 
(using algebraic formulas) 

Predetermined Estimate Method — McKee (Handbook of Peti oleum 
Accountmo) mentions a simple method used by a number ol Amencan 
oompames which is suitable where the gross piofit each month need 
not be deteimined exactly He desciibes it as follows 
It IS based on the formula that the opening mventoiy plus expenses of 
manufacture and the cost of the raw materials purchased minus actual cost 
of sales for the period will equal the closing inventory Instead of using 
accurately computed costs however, to arrive at cost of sales standard 
predetermined estimates are applied each month, and profits reported on 
this basis Quarterly or semiannually the physical inventory is priced on 
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this same basis of predetermined costs The cost of sales thus obtained and 
the elosint, mventoiy priced on the same basis aie then added to{,ether and 
the total compared with the sum of opening inventory and purchases (m 
thiding labor and expenses) The peicenlage of excess or defieiencj of the 
former over the latter is applied to the closing iiiientory (still on an esti 
mated basis) thus reducing or increasing it m the aggiegate, to actual 
cost This may be stated in algebraic foim thus 

Let A = Opening in\ entory at actual cost 
B = Pin chases labor and expenses 
G = Cost oi sales (on basis of piedetermined costs) 

D = Closing im entory (on basis of predetermined costs) 

X = Closing im entory at actual cost 

ThenZ = Dx-;4^ 


Standard Costs as Basis for Distribution 

STANDARD ALLOWABLE COSTS —Under this cost pioeeduie 
raw mateiial costs are apportioned to pioducts on the basis of piedeter 
mined standards In. jomt-pioduot mdustnes the sales pneo is fixed in 
commodity maikets and contiolled bv supply and demand, the piob- 
lems of management centei on purchasing and oonveision lathei than 
conversion and selling Tlieiofore the cost piocedure adopted, to be of 
a maximum value, must provide management with the following in 
foimation 

1 A convenient method for determining the piicc which can be paid for 
any given lot of i iw matciial 

2 Means of measuring actual yields against those anticipated at the 
time of purchase of the raw mateiial 

3 A comparison of actual com ersion costs w ith those anticipated and 
used m establishing purchase puces 

Aocoiding to Kellei (NACA Bulletin, vol 21), these reqmiements 
have been met siucessfully by the opeiation of a standaid cost system 
m a company whose problems closely paiallel those of leaf tobacco com- 
panies This concern’s activities aie confined to the pmehase, preparn 
tion, and sale of a natural pioduct A year’s supply of raw mateiial is 
purchased eithei at public auctions or privately fiom many glowers 
spread over a large geographical area Thus material pin chased m any 
one year vanes as to qualitji, depending upon climatic conditions of 
the localities fiom which it is seemed The puce paid foi each lot is 
based upon the expected yield of grades as established by test soiling of 
representative poitions before pmehase Mateiial standards me used as 
a basis for calculating allowable purchase puces Foi the pujpose of 
illustration, it is assumed that the followmg lates hai e been established 

Purchase expense f 60 pei owt 

Cenversion cost 

Laboi 2 60 

Factory burden 1 00 

Total 


no 
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Administrative and distribution cost 20% of sales 

Desired profit 10% of sales 


Forecast sales prices 
Grade 1 
2 


$200 00 
100 00 
60 00 
30 00 
20 00 
10 00 


With this information and an established allowance for scrap, the 
accountant is m a position to fuiniah the purchasing agent with a 
schedule of prices which can be paid for the various giades of raw 
material This is calculated as shown m the following tabulation 


SoHEouLB OP Allowable Peices 


Forecast sales price $200 00 

Less provision for piofit and 
selling and administrative ei. 
penees 00 00 

Balance $140 00 

Available factory cost (10% loss) 126 00 
Conversion cost and purchase 


30 00 
t 70 00 
63 00 


Standard Material Price — The last line m the above table shows the 
maximum price that could be paid foi a lot if it tested 100% giade 1 or 
100% giade 2 etc Assuming a given lot tests as shown below, the maxi- 
mum price is $15 72, which becomes standaid for the lot 


Allowable Pbicb fob a Si foipic Lot 


Allowable Value 

Grade Per Cent Giade Price Factor 


1 2% $122 00 

2 6 59 00 

3 12 27 60 

4 25 14 80 

6 26 8 60 

6 30 2 30 

100% 

Standard piice per ewt, fob factory 


$15 72 


The cost accountant lecenes a report of each lot purchased (Quanti- 
ties on the report are priced at the standard price per hundredweight 
A summaiy is then prepared of the standard values of all lots, and the 
total is adjusted foi expected scrap loss Total standard value is then 
allocated to grades as shown m the table below 
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Standabd Values by Grades 



$930 000 00* * $611 500 00* $ 20 46 

• $611 500 — $!I3« 000 = 55% 

Since the total actual mateiial cost is 55% of the foiecasted sales 
piice, the joint material cost la di&tubutecl fo the various giades by 
taking 55% of the expected sales price foi each giade Conveision costs 
(labor and oveihead) aie calculated at a umfoim figure pei hundred- 
weight foi all giades This yields costs for grades as shown below 
Costs Apportioned to Grades 
Con\ ersion Cost 
(Laboi and 


Material 
Cost 
$110 00 
66 00 
27 60 
16 60 
1100 


Burden w ith 
Alien ance 
for Loss) 

$3 89 


Selling 
and Ad 
ministrative 


31 39 
20 39 
14 89 


Total 
Cost 
$163 89 
78 89 


Measuring Efficiency — ^V^ith all standaids set, the accountant is pie 

E aied to measure actual against expected yields for mateiial, as nell as 
31 conieision costs The lattei aie handled in the same way as in any 
othoi mdustic The basis of mateiial accounting is the inventory ledger 
card (Fig 24) a sepaiate caid being prepaied for each lot The card 
taken fiom Ivellei (NAG A Bulletin, \ol 21), shows the expected 
yield, the actual cost including standard buying expense and trans 
portation ohaige, consumption of mateiial, and inventory data 
Material Price Variance — Prom the mientoiy caids, mateiial eon 
sumption (usage) is summaiized by lots at the end of each cost period 
The diffeience between the total actual and total standard values lepie- 
sents a puce xariance the lesponsibility foi which falls on the purchas 
ing department The table below shows such a summaiy and leveals an 
unfavorable price vaiiance of $61 (le, $3,488 20 — $3,42720) 


14 891J 
17 101 
22 233B 
22 236D 


Pounds 
1 100 
6 000 


$ 126 60 
600 00 

140 00 
1,360 00 

92160 

141 90 
208 20 

$3 488 20 


$12 69 

11 58 
10 40 

12 10 
14 00 

13 11 

14 40 
$12 65 
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Lot Number 14 891J Date Purchased 10/14/ — 

Purchased from Brown and Grower Date Eeceived 11/2/ — 

Middlebmg 

EXPECTED YIELD 
Grade 

Per Cent 

Pounds 

Standard 

porC^t 

^VahTe*^ 
per Cwt 

2 

3 

5 

6 

3 

10 

15 

80 

40 

200 

1000 

1500 

8 000 

4 000 

J122 00 

69 00 

27 50 

14 00 

2 30 

$ 244 00 

177 00 

223 60 

258 00 

02 00 

100 

10 000 

$ 12 00 

$1 260 50 

COST 

Purchase price 

Purchase expense 

I reight 


IQQOO 

1 10 00 

lOO 

$1 000 00 

50 00 

100 00 

$ 1150 

»1 160 00 

Usage || 

Invbntoky 

Date 

Pounds 

Value 

Date 

Pounds 

Value 

10- 
Mar 3 

27 

31 

fiool 
400 1 

200j 

Bal 8 000 

$ 126 50 

1 023 60 

10— 

Jan 1 

10 000 

$1 ISO 00 

10 non 

$1 150 00 



31 ISO 00 


Fia 24 Inrentory Ledger Card 


Material Yield and Scrap Variances — The same organization uses a 
weighted average piite for dealing the Work in Process account, as 
shown below 

Schedule op Material Consumption 


Inventory of Work m Process Mar 1 
March charges (see piecediiig table) 
Total charges to Woil in Process 
Less inventory of Work in Piocess 
Mar 31 

March disappearance 


Quantity Unit Standard 
Lbs Value 

3 100 $12 00 

27 300 12 5') 

30 400 $12 60 


Total Value 
$ 372 00 
3 427 20 
$3 799 20 


2 200 12 60 275 00 

28 200 $3 624 20 


The lepoited pioduction for March was as follows 
Quantity Standard 

Grade (Lbs ) Eate 

1 640 $110 00 

2 1 220 66 00 

3 2 420 27 50 

4 4 460 16 50 

6 7 240 11 00 

6 10 120 6 60 


26 000 


$ 15 46 
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A scrap variance can now be calculated Actual scrap is 2^00 pounds 
(le, 28^00 — 26,000) which is transfeiied fiom Work in Process to a 
Sciap Vaiianoe account The latter account is credited foi the standard 
sciap allowance (10% of 28200 pounds), the balance representing m this 
case a gam or favoiable variance, since less than standard allowed scrap 
was pioduced (Pig 26) 

The complete jouinal entries giving use to the accounts m Fig 25 are 
as follows 

JOURNAL ENTRIES 
(1) 

$3 427 20 
6100 

$3 488 20 

t actual and charge produc 


Scrap Variance 


(2) 


^ork in Piocees 
To transfer actual scrap out of work in process 
(3) 

Yield Variance 

Work 111 Process 
To transfer actual production 


275 00 


yield variance 
(4) 


Yield Variance 
Sciap Vaiiance 

To credit latter account for standard strap allowance 
10% of 28 200 lbs = 2 820 lbs 
28 20 X $12 50 = $362 60 

(6) 

Finished Goods 
Yield Variance 

To clear latter account and chaige fiuished goods for 
standard value 


Sales and Profit Variances — Sales for the month aie priced at fore- 
casted prices, and the total compared with actual sales income The 
difference is a profit vauance which is analyzed into a variance due to 
price changes and a variance due to volume changes The latter is the 
responsibility of management, paitioulaily of the sales department, and 
piovides a cheek on that department’s eflectiieness 
BASIC STANDARDS FOR GRADED PRODUCTS —Many in- 
dustiial processes using a raw mateiial m bulk produce finislied pioduots 
of varying giades or quality and consequent variations in sellmg prices 
Thus for example, m fruit canmng, law fiuit is purchased m bulk but 
processed in a vaiiety of ways and sold on the basis of established 
standards of quality yielding different prices Peaches are packed in 
halves, sliced, whole, and diced, and each of these is packed m seveial 
sizes of containers, and agam each m seveial grades Sunilaily, leaf 
tobacco IS purchased in bulk, graded for quality, the joint cost being 
apportioned over the entire lot in proportion to the respective selling 
values of the vaiious grades The same is true in the fur mdustry where 
skins are bought in bulk and then giaded for quality 
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Apportiomng Joint Costs —Dwtnbution oi tlie joint cost of bulk 
material to be giaded is made on the basis of the actual yield of the 
different grades obtained and then lespective market values As stated 
by Camman (Basic Standard Costs) 

The entire cost is divided among the products actually derived at the 
point of grading accoiding to their market values The entire cost should 
include handling and processing charges mcuried up to the stage at which 
the grades are dcteimined as well as the original coat of purchase 

To accomplish this the same authonty advocates the use of basic 
standaid costs and the introduction of giade market differentials m 
setting the standards In this way the actual costs are distributed on the 
basis of the standard costs of the products lecovered, wheie the stand 
ards reflect the maiket values The advantage of the scheme is pointed 
out by Camman 

Inasmuch as the basic standard costs are fixed this pioeednre has the 
advantage of apportioning the initial costs by a set diffeiential so that 
should changes in the actual market values of the products occur dispropor 
tionatel} the consequence will be disclosed in the resulting profits rathei 
than be hidden m costs distributed on the basis of the altered market 

Pig 26 illustiates the application of this pimoiple to a lot consisting 
of 55 000 pounds the joint cost to the point of grading was $65 825 at an 
average standard cost per pound of $1015 The data m Fig 26 aie 
adapted fiom Camman They may be explained as follows (Column 2 
IS obtained by applying the standaid yield percent iges to the total 
production Column 3 figiiies represent actual yields as shown by pio 
ductiou lepoits Column 5 is the piodiict of columns 2 and 4, column 
6 IS the pioduct of columns 3 and 4 and shows what the standaid should 
have been on the basis of the actual quantities obtained 

The total actual cost that is the joint cost is to be distiibuted on 
the basis of actual recovery This is done bv establishmg a ratio be 
tween the total actual cost and the total standaid cost foi the actual 
yield, and then apportioning the costs to the giades on the basis of this 
latio as follows 

The total of column 6 is $51 600, the actual total cost is $56780, the 
ratio of actual to standard is 110 Therefore the computed actual cost 
for each grade in column 8 is obtained by multiplying each figure m 
column 6 by 110 

From this point on it is a simple matter to obtain variances by totals 
and by grades (Fig 26) 

Yield Variance — ^A yield variance arises because actual recovery of 
the end products is different fiom the standard expectation Both the 
actual lecoveiy and expected jields can be reduced to ratios or per 
centages Based on Fig 26 they aie as follows 


1 

2 

3 
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The standaid expectancy is found by expressing each figuie in column 
6 Pig 26 as a pel cent of the total of that column The yield is found 
by dividing the figures in column 6 by those in column 6 Camman, 
cited above, comments on the yield variance as follows ’ 

If the grades had been present m the standard assortment the respective 
standaid costs iiould have been in the percentages established m the basic 
standard costs But it is found the standard costs of the existing 
grades are not in this peicentage The difleience between the standard 
costs computed on the standard yield and on the actual yield is the extent 
of the jield variation at standaid costs The assortment affoids consider 
ably leas of grades Nos 1 and 2 with a consequent excess of grade No 3 
The yield ratios indicate this showing what percentage of the expected 
values was denied 


The aim of the manufaoturei is, of couise, to obtain as high a yield as 
possible, particulaily m the more valuable grades Even with uniform 
margins of profit on all grades, an increase in the yield latio of the 
bettei grades results m a laiger amount of profit 


APPLICATION OF BASIC STANDARDS TO GRADED 
PRODUCTS — ^The usefulness of basic standaid costs in the solution 
of ]omt cost pioblems is cleaily illusliated in the case of canneries The 
chief accounting pioblem of canneries is the appoi tionment of the mmt 
costs of raw mateiial, laboi and oveihead These aie discussed by Barr 
(NAG A Bulletin, \ol 22) The raw product is pui chased at a flat 
price per ton This is a jomt cost yielding dificient grades of fimshed 
pack As stated by Ban 

The cost of the law product cannot be charged at a uniform price per 
pound to the various grades for the reason that the selling prices on the 
lower glades aie not high enough to return the average price per pound on 
the flint used Thuefore the higliei grades must be charged with enough 
more than the average price per pound to make up for the deficiency in 
the lower grades 


Grade Differentials and Cost Elements — To obtam variable fruit 
costs moie oi less aibitraiy giade dififerentiais aie established whose 
effect IS to weight raw mateiial costs in such a way that the more expen- 
sive glades absoib a gieater propoition of the joint cost In effect this 
is a form of pioiation based on maiket values 
Distiibution on the basis of sales value is not used because the sellmg 
price per pound of fiuit vanes for different grades and even for different 
sizes of the same giade Puces for the same product often show large 
fluctuations over the years Thus, over a quaiter centuiy puces of 
peaches hav e fluctuated fiom $110 to $3 60 per ton, and violent fluctua- 
tions appear even diiimo a given year, oi at least dmmg tlie penod m 
which a yeai’s pack is sold For these leasons the following grade 
diffeientials aie used by one processor 


Choice 

Standard 


76 


60 


In this way the cost of fruit is prorated over the entire pack so that 
the final fruit costa of Fancy bear 30% more cost than Standard, 
Choice, 16% more, etc The differentials are applied to the cost of fruit 
delivered at the cannery, which thus moludes 
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1 Price paid to grower 

2 Fi eight and hauling charges 

3 Buying and receiving expense 

i Cold storage if incurred 

5 Expenses of lug boxes including losses from breakage and lepairing 
and handling 

Processing labor is excluded m making the cost distribution This is 
at variance with the usual custom of prorating all joint costs at the 
sepal ation or spht-off point As Ban says 

The net effect of this is that while the fruit itself and the receiving 
expenses bear grade differentials the pieparation labor does not and is 
therefore charged to the various grades at a uniform price per pound 

Manufacturing overhead is allocated m piopoition to total duect 
costs 

Cost Records — Thiee types of cost lecoids are lequiied 

1 An estimate of costs for the proposed pad for the coming season 
This includes a determination of sizes and varieties to he packed 
raw material requirements laboi scales, and all overhead items 
taking into account figures of prior years 

2 Daily cost reports for each variety of fruit or vegetable to show the 
efficiency of operations and point the way to avoidance of wastes 
and inefficiency 

3 Prepaiation of actual costs after the pack is over These include 
pricing of the inventory and the preparation of piofit and loss figures 
for each variety packed 

Setting Raw Product Standards —Raw material costs aie piepaied 
on a standard cost basis m advance of the season and take into account 
the quantity required, the puce to be paid, and giade diffeientials 

Fig 27 shows a hypothetical example of such a calculation The per- 
centages in column 2 are based on aveiages of several piioi seasons 
Column 3 figuies lepiesent giade differentials Multiplying the figuies 
m columns 2 and 3 together in effect translates the expected yields into 
equated yields on the basis of the standard grade That is 100 pounds 
of fruit assorted as shown in Fig 27 are equal m value to 100 26 standard 
pounds of fiuit 

Raw Prodttot Geadf Price per Pototd 


(1) 

(2) 

Expected 
Yield of 
Grades m 
Per Cent 

(31 

Relative 

Grade 

(4) 

Product 
(2) X (3) 

(5) 

Standard 

Grade 

Price p^r 

I alloy 

10% 

130 

1300 

$ 04026 

Choice 

40 

116 

4600 

03662 

Standard 

20 

100 

2000 

03097 

Second 

16 

75 

1126 

02323 

Water 

10 

76 

0760 

02323 

Pie 

6 

60 

0250 

01549 


100% 


10026 



Fig 27 Setting Raw Product Standards 
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By comparing the standaid equnalent with the expected price for 
fruit, an a\ erage cost pei standard pound of fruit is obtained The fol 
lowing figiues icpiesent the assumed cost pei ton 

Contract price to troiier $50 00 

Fi eight and hauliii„ 4 00 

Cold storage 3 85 

Lug box expense 2 60 

Bujiug expense 1 7S 

$62 10 


Average cost per pound $62 10 — 2 000 = $ 03105 

The total cost of $6210 lepresents the cost of an assortment of 
2,000 pounds, nhich arcoidmg to Fig 27 is equal to 2 005 standard 
pounds (le, 2 000 X 10026) Thus the cost per standaid pound of 
fruit is 

$62 10 - 2 005 = $ 03097 

To find the standard grade price pei pound foi each giade, multiply 
the above unit cost by the giade differentials The results aie shown m 
column 6 of Fig 27 Finally the standard law product cost per case is 
obtained bj giades and sizes as shown in Fig 28 


Pounds of 
Raw I^oduct 


Grade Pno( 

p^®”^ 1 


Cost 

& 


Fancy 

Standard 

Second 

Water 

Fancy 

Standard 

Water 


$ 04020 
03562 
03097 
02323 
02323 

04028 

03562 

03097 

02323 

01649 


$1 010 
1425 
1239 


Fig 28 Standard Cost per Case 

Other Direct Costs — ^The majoi materia! items are sugar and cans 
Minor items aie salt, spices peeling compounds, and water To these 
must be added laboi, also lental and royalty on laboi savmg machinery, 
and finally fuel and powei These aie all i educed to standard costs per 
case and are shown m summary foim m Fig 29 

‘‘Cost and Variance Reports — ^Totnl standard costs aie calculated foi 
each da>’s pack and aie illustiated m Fig 30, coveiing costs foi fruit, 
sugar, rent and loyalty, and cans In the same way labor costs by 
giades, sizes, and processes are computed The unit costs are in all 
cases obtained fiom the tables showing the standard fruit cost per case 
and the direct manufacturing charges (Figs 28 and 29) Comparisons 
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Si7e2)4 

Fancy 

Choice 

Standard 

Second 

Water 

Raw product 

Rental and 
royalty 

Labor 

$1 610 
724 
490 

060 

350 

$1 426 

724 

330 

060 

360 

$1 239 
724 
195 

060 

360 

$ 929 
724 
070 

060 

350 

$ 929 
724 

060 

350 

Total diieet 

$3 234 

$2 889 

$2 568 

$2133 

$2 063 

Swe 10 

Fancy 

Choice 

Standard 

Pie 


Raw product 

Rental and 
roj alty 

Label 

$1449 

302 

445 

054 

320 

$1 282 
302 
305 

064 

320 

$1116 

302 

175 

064 

320 

$ 808 
302 

086 

253 


Total direct, 

$2 670 

$2 263 

$1066 

$1 539 



I'lG 29 Summary of Total Direct Manufacturing Costs 


aie made daily of actual with standard costs The variance m raw 
product costs may be due to any one or all of thiee factois 

1 Use ot more or less pounds of fruit per case than standard, i e , 
usage variance often called the fruit yield 

2 ‘Vaiiance in price pel pound le price variance 

3 Higher oi lower yield per case i e , a yield variance, this is com 
monly referred to as the grade yield 

The basic figures foi obtaining variances are assembled in Fag 31 
In each case the actual quantity or cost is divided by the standard 
quantity or cost to yield a latio which forme the basis for the vaiianoe 
calculations The yield variance is important and is explained by Barr 
(N A C A Bulletin, vol 22) 

The value of the fancy giade per pound is 130 compared with only 60 
foi pie This means that a pound of fiuit packed into fancy grade is worth 
2 6 tunes as much as a pound of fruit packed into pie and that this arises 
fioni the added selling value Therefore, to pack into pit giade fiuit that 
is suitable for fancy giade has ]ust as serious an effect on the profits for 
the pack as using twice as much fiuit as is necessary A high coat of law 
product per case cannot be corrected without a knowledge of whether the 
high coat IS due to too much raw product being used oi failuio to realue 
high enough grades 

To calculate the grade yield vaiiance it is necessary first to obtain 
a yield ratio The latter may be obtamed in two wasra 

1 In Fig S3, divide the total of column 7 by total of column 5 

$2,113 - $2 372 = 8908 

2 Prom the relationship existing among the ratios Since hut one ratio 
IS unknown it may easilj be found 

Over all ratio— UsageXPriceX Yield ratios 
8863 =1 0287 X 9662 x ? 
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This yield ratio may be tianslated into a dollar \aiiance as shown 
below 

Raw Product Variances —On the basis of the data in Pig 31 and the 
yield latio computed above the law mateual ratios and vaiiances are 
established (Fig 32) To compute the variances in Fig 32 by the ratio 
method it 13 fiibt necessary to obtain the diffeiencc between the ratio 
aa shown in the latio column and 100% The ne\t column then shows 
how the vaiiance is comeited into a dollai equivalent A different 
method foi obtaining the vaiiances which selves at the same time aa a 
basis foi allocation of the joint cost® is shown in Fig 33 
The column headings in Fig 33 show how the data in each column 
are compiled The method is somewhat different from that described 
by Camman (see comments below) The vaiiances aie obtained by 
simple column subti action and aie explained in Fig 32 Theie is little 
to be gained m this case by working out the different vaiiances foi 
indiv idual giades This is because as many as five varieties of fruit may 
be packed in one dsv put up in different wavs sizes and giades To 
carry out the calculations m detail for a normal pack might piove more 
buiclensome than the lesults would wairnnt But it is very significant as 
to any V arioty of fruit to know whethei the coet is up oi down by 
reason of moie tons used thsn the standard oi less, oi the vanation 
resulting fiom the price paid foi the raw fruit or moie oi less net 
v'^alue m giade yields lesultmg fiom getting moip oi less of the higher 
giades 

The grade yield variance may be fiiithei explained as follows 
Fig 33 shows that the standard weight of the day’s pack 68050 
pounds if distributed accoidmg to standard expectation, would yield 
grade quantities and values according to columns 6 and 7 But it really 
yielded quantities and values as shown m columns 4 and 6 Since the 
total niimbei of pounds is the same m both cases, any difference in value 
is due to a shift m the assortment of giades obtained Hence the 
difference between columns 6 and 7 lepiesents the grade yield variance 
The same result may be obtained by comparing the unit costs 


Standard coat pel pound $ 03105 

Average coat on basis of yield obtained ($2 372 — 68,050) 03486 

Diffeience due to shift m jield $ 00381 

Yield variance (68 050 X $ 00381) $250 00 


Variations in Technique — The technique of cost application for 
canneiies presented above is criticized by Camman on two gioimds 

1 The base agamat which variances are computed 

2 The kind of variances obtained 

Accoidmg to Camman, the vaiiances are computed against a hypothe- 
tical base A distinction must be drawn between vauations in the mate- 
rial costs of graded products and those which may be encounteied m 
the production of joint products, m the latter case there usually is a 
scientific 01 rational basis foi distinguishing between the known or 
reasonably deteiminable yield which may be obtained from the raw 
material and the actual yield which is obtained from the conversion 
process In the case of fruit which may be assorted into several grades, 
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theie IS no scientific formula which can be applied to measure the con 
tent of any particulai lot as between grades The only measure which 
can be used is a hypothetical one such as an a\ erage over a period of 
time, this IS the method emplojed by the cannery in question As a 
consequence the viiiations are computed against a hypothetical base 
and hence aie themscUes hypothetical In the case of joint pioductb, 
such as fioiii milling or the mining of ceitam mes it is possible to deter 
mine by cheniical anahsis oi m othei ways what the standard yield for 
a gii en lot should be and thereafter to compute the variance in the 
actual yield from the standard 

Concerning the variances obtained, Camman also maintains that a 
usage -vauante oi fiuit yield in this case is entirely empirical that in 
graded products theie aie only two material cost vaiiances, namely, a 
yield -varnnee as between grades and a price variance Nevertheless, it 
would appeal tint a usage larmneo is m older m some form Canners 
continually oaerfill their cans because the net weight of fruit must be 
stated on the label and to play safe the cans are oveifilled This has 
led some cnnneiies to establish a “fill’ allowance which ultimately 
yields a ‘fill” variance, through these the extent of overfilling of cans 
can be contiolled Such a "fill” xninnce is>, of course a foim of usage 
variance In the cannery described above the puce a anance on this 
rexised basis would be the same as befoie but the yield vaiianoe would 
represent the ditfcience between the total oi oxer all vanance and the 
price vanance 

Orel all a nuance ?272 00 

Price xaiiuuce 00 

Ginda jielil vanance felOS 00 

BASIC STANDARDS FOR JOINT PRODUCTS -Camman 
(Basic Standaid Costs) draws a distinction between giaded products 
and joint pioducts on the ground that piecise standaids of yield may 
be established in the case of joint products no such precision existing 
m the case of graded pioducts The distribution of the joint cost is 
made on the basis of the maiket xalue of the pioducts to be lecoiered 
and the subsequent piocessmg costs In setting the standaids two more 
factors however, must be considered 

1 Yield xanations 

2 Content of the products in the original material 

Thus Camman distinguishes between two types of yield aaiiances 
those due to changes in the content of the original mateual and those 
lesultmg from gams oi lossea m processing The lattei are of course, 
usage or effectiveness vainnoes Thus, m oidei to obtain proper yield 
vai lances it is necessary bv testing, sampling, chemical analysis or b> 
any other means to ascertain the composition of the raw material 

By incorporating the composition of the raw matenal m the basic 
standard, vaiiations which might arise from the composition of the 
matenal aie automatically eliminated, and any yield variation shown 
must theiefoie lesult from processing activities Thus, the basic 
standard includes 

1 The formula m which the products should be recovered 

2 Market differential 

3 Subsequent recovery costs 
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Fig 34, illustrating the proceduie, is adapted from 
Standard Costs) It is based on the following assumed 
Material X 1 gioss ton 
Initial processing cost 



The figuies in column 9 lepiesent the allocation of the joint cost on 
the basis of the standaid yields fiom a gioss ton The last column ex 
piesses the standaid costs in teims of the unit employed for measmmg 
Lioh pioduct The distiibution of the total costs based on standard 
yield may then be made as shown in Fig 35, adapted fiom Camman 
Note that the apportionment of the actual cost (column 7 of Fig 35) 
IS on the basis of the standaid yield percentages The dollai variances 
aie obtained diiectly in totals and for each joint product 
If it IS desired to expiess the results as ratios, this can easily be done 
Over all latio ($56 780— $61 GOO) 110 0 

Price ratio ($56 780-$49 454) 114 8 

5 leld ratio (110-114 8, or $49 454-$51 600) 96 0 

These ratios can then be used to distribute the variances to the joint 
pioducts by taking the difference between the ratio and 100% and then 
multiplying by the appropriate base 
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Definitions 

METHODS OF COST DETERMINATION— Costs of manufac- 
tuiod pioducts or senices may be determined thiough the use of 

1 Continuous cost records 

2 Cost appi oximations 
a Cost findiuj, 

b Cost estimating 

Continuous cost lecoids lepiesont a formal cost accounting piocedure 
and constitute pait of the double-entry system They mcoipoiate sys- 
tematic routines which thiough the use of subsidiary ledgers subcla&sifj 
costs m any desiied degiee of detail Such ledgers are maintained as 
an. mtegial pait of the accounting system, “tied in” with contiollmg 
accounts m the geneial ledgei or the factoiy ledger In this fiamewoik 
the piocess of cost analysis is earned on as an mtimsic pait of the regu- 
lar accounting loutme on a day to day basis Formal accounting pro- 
ceduics also embiace a full application of perpetual inventory piactioes 
applied to law materials, goods m piocess, and finished goods 

These lecords serve to identify parts of the total costs of operations 
with individual departments, technical piocesses classes oi specific lots 
of pioduct A cost accounting system may be designed to icooid sub- 
classifications of cost with lespect to any individual opeiating center or 
othei activity of the business 

COST APPROXIMATIONS —The mam disadvantage of formal 
cost accounting is its expense A consideiable saving in accounting costs 
can often be effected by substituting occasional test checks of product 
costs foi continuous and lepetitive calculation of unit costs This soit 
of cost analysis limits accounting activities to the accumulation of de- 
paitmental figures for budget compaiisons, and leaves unit pioduct costs 
to be established at mteivals by infoimal methods This means that 
costs of opeiating particulai processes or departments, or costs of pro- 
duemg specific lots of pioduct, must be found by applying special cal 
culations to existing data Although the techniques emploj od in tracing 
costs m such ciicumstances aie based upon pimciples similar to those 
applied in foimal cost accounting the results aie leas aocuiate 

Cost Finding — Cost finding may be defined as ex post facto determi- 
nation of the coat of producing goods oi peifoimmg services by the use 
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of mfoimal procedures le without cairymg on the legular processes 
of cost accounting on a continuous oi formal basis The distinction 
between cost finding and cost accounting is not always an easy one to 
make Product costs can be calculated without carrjing on all foimal 
procedures mheient m the cost accounting process However when 
foimal teehmqueb of subsidiary ledger classification and perpetual inien 
toiy control are abridged, or whene\ei cost analysis is earned on in a 
noncontmuous oi noniepetitive fashion, the resulting cost calculations 
aie leferred to as cost finding lathei than as cost accounting 

Cost Estimating — Cost estimating lepiesents the piooess of compil 
mg the cost of articles to be made wheie experience supplies no com 
plete figures In compiling the estimated cost, use may be made of 
actual cost figures past oi piesent, and of facts concerning the available 
plant and equipment, labor and burden rates, present and futuie market 
puces of mateiial, knowledge of the processes to be perfoimed, and good 
judgment applied to all these 

Anothei definition is given by White (N A C A. Bulletin, vol 19) 

A sound estiinate is an exact representation of the lowest average cost 
that can be maintained in actual production 

A somewhat different viewpoint is mamtamed by Nevms (NACA 
Bulletin, vol 16) 

No sjstem will ever guarantee that an estimate is the figure at which 
an aiticle can or ■Hill be made The only guarantee will be a scientific 
appioach to the matter Strict accuracy of course will not always he 
obtained but the more accurate the details of the estimate, the more 
Booui ate will be the total 

ESTIMATING COST SYSTEMS —Estimating cost systems repie 
sent a foimal type of costing procedure and as such aie discussed later 
m this Section Such systems are based on cost estimates for material, 
labor and overhead According to Amidon and Lang (Essentials oi 
Cost Accounting), 

Where the estimates are incorporated in the books and the books them 
selves are made to show differences between actual and estimated costs 
cost accounting of the estimated cost type is said to exist 

COMPARATIVE RELATIONSHIPS — Coat estimatmg deals with 
expected or probable costs to be incuired in the fabiioation of pioducts, 
oonstiuotion of buildings oi equipment, oi rendermg of services Cost 
estimates aie theieloie prospective costs 

Cost finding and cost accounting deal with the analysis and inter- 
pretation of already extant data, conceining transactions oi activities 
which have actually occiiiied Cost cstimatmg, pei oontia, is antici- 
patory in point of view, a cost estimate is an attempt to foieoast what 
costs will be incuried if a piospectivm venhue is earned out Hence, 
although the line of demarcation between cost accounting and cost find 
mg is indefinite, cost estimating is clearly diffeientiated by a forecasting 
lather than an mterpietative aim As expressed by Williams (NACA 
Year Book, 1939) 
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The processes of cost finding and cost estimating do not diffei mate- 
iially hence tho technique of cost finding is not aepaiately discussed in 
this Section Cost estimating howevei, has a function beyond the neces- 
sity ^of predicting a cost Often cost estimates become adjuncts to job 
ordei or piocess costs, paiticulailj if these aie baaed on historical costs 
In this way, cost estimates piovidc bases of compaiison that are othei- 
wise lackmg in historical cost systems 


Nature of Costs to be Estimated 

COST CLASSIFICATIONS — Cost estimating, eapeoully in a laige 
plant, IS usually performed by specially tiained personnel called esti- 
mator They must po«ess on the technical side a thorough knowledge 
of the engineering basis of the pioduct whose cost is to be estimated This 
m\olves a knowledge of the kmds and quantities of material requiied 
m its manufactuie labor operations, tool costs, maclime requirements 
etc On the accounting side the estimatoi must be thoroughly familiar 
with the official account classifications, with the nature and behavioi of 
the expense accounts, and the bases upon which the joint expenses are 
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Fiq lb Types of Cost Behavior (Semi Vaiiable Expenses) 


apportioned The latter lepresent expenses which beoaiiao they apply to 
gioup services must be proiated or apportioned m order to identify 
them with a paiticulai pioduot or service Such apportionment may be 
made on the basis of 


Physical identification 
Benefit denied 
Facilities provided, etc 


COST BEHAVIOR FIXED AND VARIABLE COSTS -Dif 
ferent costs respond differently to changes in volume The estimator 
must know the behavioi of elements entering into the cost of the prod- 
uct being estimated Few costs are eithei 100% variable or 100% fixed 
As staled by Freeman (N AC A Year Book, 1939) 

The real distinction in oveihead costs is not so much betv een i ariable 
and fixed as it is between quickly moving and lagging While the vail 
able costs slide up and down on an iii< lined piano oi ininp the so called 
faxed costs move up a step at a timo and do not slide back so easilj 
Schlatter (Advanced Cost Accounting) points out that paitioular items 
of variable cost may exhibit curved as well as simple lineai patteins 
and calls attention to semi fixed costs, which lemam fixed ovei nanow 
ranges of activity, but which use oi fall abruptly to successively new 
levels ovei wider langes An example of this type of cost behavioi is 
Eupei I ixion, m the foim of foiemen’s solaiies One foreman can ov eisee 
the woik of 8 10, peihaps 15 workera, but at some point, the tavk gets 
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out of hand and an assistant foreman is necessarj Eig 1 indicates 
giapliically -vaiious tjpes of cost behavior 
Seasonal Charges — Ceitam opeiating charges exhibit seasonal pat- 
terns, 1 e the amounts tend to fluctuate because of differences m tem- 
peratuie humidity, dm ation of daylight etc , o\ er the yeai Thus heat- 
ing costa aie lieav;y in the wintei months, and nothing at all m summer 
Lighting an-conditiomng, buildings and giounds maintenance, and other 
items may show this soit of vaiiation 
Irregular Charges — The most difficult type of operatmg ohnige to 
deal with fiom the point of view of product costs is the iiiegulai or 
eiratic type of costs, because these have a way of showing themselves 
at niegular inteivals and in vaiymg amounts Man> accountants charge 
items oi this kind to cuirent operations, thus distoiting monthly product 
cost comparisons Otheis meet the pioblem by setting up regulai con- 
tingency 01 opeiatmg reseives which stabilize the monthly charges 
ISach month Profit and Loss is debited for the estimated amount of the 
charge, and an indicated leseue is credited Actual expendituies are 
oliaiged against the leserve Examples of such items are found m many 
kinds of lepaiis watei bills, etc The following entries illustiate the 
proceduie 


Manufacturing Expense 

(bubaccouiit Extiaordinaiy Machine Repaiis) 
Reserve for Extiaordmary Machine Repairs 
To set up iese-"ve by monthlj charges to operations 
(2) 

Reserve for Extraordinary Machine Repairs 
Voucheis Payable 

To charge actual expense inouired against reseive 


$150 00 

$150 00 

110 00 

noon 


NORMAL COSTS —The practical answer by the cost accountant to 
the problem of stabdizmg costs and incidentally income, is use of the 
noimd cost concept 


Assume total production cost of 8 000 units of pioduot in one department 
to be summarized as follows 

Direct Labor $ 8 800 

Direct Materials 9 600 

Vaiiable Manufacturing Overhead 5 000 

Total Variable Costa $24 000 

Fixed Manufaetuiing Overhead 8 000 

Total Coats $o2 000 


The actual cost per unit of product is $4 00, hut if the department had 
produced only 7 000 units the variable costs would have been $21 000 
total costs would have been $20 000 and unit cost $41428-)- An inventdiy 
ol 1 000 units of this pioJuct would thus be costed at $4 OOO in first case 
and $4 143 in the second 

If facilities are adequate for the production of 8 000 units per year only 
% of the fixed costs repiesent cost of product and % is an idle capacity 
cost, 1 e a cost of maintaining facilities which were not employed If this 
IS recognized the normal cost of 7 000 units of produ t is $28 000 or $4 00 
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Measurement of Idle Capacity Costs —From an engineering point of 
Mew, piactical considerations make it undesirable to defane capacity in 
teims of maximum output Some factor of safety, or maigin must be 
allowed to take caie of emeigencies, it is never safe piaotice to operate 
equipment at maximum lates of speed for extended periods Prom an 
economic point of view (and this is also mcluded m the engineers cal 
dilations) capacity is an optimum rathei than a maximum concept As 
the intensneness of use of any resource is mcieased, theie is some point 
at which diminishing retiuns become evident, some level beyond which 
average unit costs become higher rather than lower with increased ex 
ploitation As a practical mattei, few plants evei opeiate at optimum 
output levels Some amount of capacity is left as a mattei of prudence 
foi peak loads extia business, oi a margm to insure dehveues m case 
of partial breakdowns oi othei emeigencies Hence the noiinal oi ex 
pected average rate of output is more significant for measuiing idle 
capacity costs than either optimum or maximum level (See Section 20 
on Overhead and Noimal (Japaoity ) 


Cost Estimating Factors and Procedures 


PURPOSE OF ESTIMATING — Cost estimating technique repre 
sents a body of accepted piactices and methods foi estimating the cost 
of methanical pioducts Concerning this point, Williams (N'kCl 
lear Book, 1939) states 

The cost estimate pioperly piepared and intelligently used foims the 
basis for many decisions as to polioj and business conduct and in many 
cases can be made to supplement, and even replace other procedures for 
collecting md controlling costs 

Decisions as to policy may be stated to include 

1 Advisability of embarking upon a urogram of manufiotuie or dis 
tiibution ihus in the case of an eleetiio locomotive the cost must 
be detciminecl in advance to see if the project is economicallj sound 
fiom the standpoint of economical operation and of manutactuie 

2 Costs of alternate designs or methods including the possibility of 
cost reductions 

3 Setting a bogey against which subsequent expenditures may be 
measured 

4 Bidding or price setting wheie theie is no established puce stiuc 
tnre Tlie pioducts lu question aie made to a customers design, 
specifications, and volume lequiremcnts 

6 Decision to mal e or to buj 

These five points lepresent the puiposes oi objectives of cost estnnat 
ing Of these the fiist, second, and fifth have to do with estimating the 
costs of manufactuimg The thud is a matter of establishing estimating 
standards discussed latei m this Section Hence, the discussion below 
IS confined to items 4 and 5 

Setting Sales Prices — ^Before sales prices can be quoted to piospec 
tive customers, it is necessary that a manufactuiei have some knowledge 
of actual or estimated costs of meichandi«e on which he is quoting prices 
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Without going into the subject of economics, it might be stated briefly 
that the seller must considei m setting sales prices, the piesent maiket 
puces ol articles quoted on, the market piice of similar articles peiform- 
ing the same functions or similai functions, the estimated cost price of 
the aiticle, and the amount of piofit necessaiy to pay for the tune and 
money invested in the business When a concern is making and selling 
a gieat many different kinds of ai tides, the pioblem does not change but 
it docs become more complex and calculations aie more diflScult 

It may be good and piohtable business to make and sell an article foi 
a very small pioht to make use of unused facilities oi to obtain cash 
flora customeib to pay for fixed buiden which would not othenvise be 
leooveied No set rules can be laid down for the fixing of selling prices 
and the problem is one which constitutes the very essence of tiade and 
commerce and leqiuies, in ordei to be successful, good judgment as to 
both buying and sellmg maikets 

In feing the price of mechamcal products to be sold consideration 
should be given to whether or not the article is competitive oi is coi 
eied by patents Articles unless they ha\e some points which make them 
more \aluable to customers, must be priced at competitive levels in 
order to sell in maiket When ai tides have been patented, it should be 
oonsideied whethei puces aie so high that othci less expensive, but not 
so satisfactory articles may be used by customers When considering 
oompetiti\e piicos the puce fixer must know whether or not similar 
ai tides aie being sold at so-called “cut-throat” prices rather than at fair 
prices It may be that competitois m order to hurt the manufacturer’s 
business, may quote prices on merchandise at a loss in order to elimi- 
nate the manufactuiei fiom the market 

The puce fixer must also estimate the vaiious volumes of meiohan- 
dise which can be sold at vaiious puces Foi example, an aitiole selling 
foi a profit of 10 cents may be sold in •volumes which ■will produce a 
$1,000 piofit while if the same aitide were pi iced at 20 cents piofit each, 
the total profit may amount to only $250 The price must not be set so 
high as to discouiage demand 

To Make or Buy — ^The piocesses of cost estimating are often cm 
ployed to determine whether to make oi to buy Where this is the 
object compaiison must be made between the estimated cost to make 
the article and the purchase cost According to Culliton (Make or 
Buy) there aie three methods for making such comparisons 

1 Preparation of complete budgets 

2 Localized budgets 

3 Increment cost method 

Culliton states that the most obvious way of finding the cost of two 
proposed actions is to make successive complete budgets of the expenses 
of the entile business under the conditions which will be m existence if 
each of the proposed actions is adopted This procedure is too cumber- 
some and, theiefoie, Culliton advocates use of a localized budget that 
is, a budget limited to the specific objective to be covered by the cost 
estimatmg process Thus m a company facmg a problem of reconstruct- 
ing its pimtmg plant destioyed by a flood the localised budget would 
call for an estimate of the cost of procuring the printing requiiements 
of the business under two conditions 
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1 AEaiiming that the plant nas lebuilt 

2 AbBuming that the printing lequirunents weie pui chased 

In contiast to the method of localized budgets which limit the aiea 
coveied by the estimate la the increment cost method which limits the 
Items ot cost to be included stated by Culliton 

In geneial those costs which are not changed bj either action need not 
be consideied The reason £oi this is obiious inasmuch at coats Mhieli 
lenidin unchanged (sometimes called Iixed) \iould appear in equal valna 
in both budgets (le, the biuret of the cost of nnkiuf, and the budget of 
the cost of buying) and might ]ust as well be omitted from both Ting 
method ot cost analysis fiequently is refciicd to as the inclement cost 
method inasmuch ns it oonsideis only those costs which aie added to (or 
snbti acted from) current costs 

In arnving at a decision both internal and external faotois me to be 
consideied Of chief concern heie aie the internal factois which must 
take account of the following 

1 The budget period i e the effect of time on comparative costs 

2 The effect of volume on comparative costs 


In all make-01 -buy problems the time factoi is an impoitant consider 
ation Eithei the actual time span of the co'ts must be identical oi 
specific attention must be given to the differences Thus, the amoitiza 
tion of the cost of dies tools etc , affects the unit costs depending on the 
life span assigned to them The effect of volume is exeioised throuoh 
the spreading of fixed chaiges 

In the ilhistiation below (Fig 2), taken fiom Culliton (Make oi Buy), 
theie IS pi evented a summaiy of detailed cost estimates on foiu diffei 
ent manulaotuied parts The compauson is made of the puiohase puce 
against the total variable cost lathei than against the total cost of pio 
duotion The following computations then show the most advantageous 
policy to puisue 

1 If all parts weie made the coats would be 

iotal variable costs $3 053 26 

Total fixed costs 1 232 17 

Total Cost $i,885 43 

2 If all paits weie pui chased costs would be 

Total purchase piice $2 003 30 

Total fixed costs 1 232 17 

Total Cost $4 136 47 

3 If parts in examples Nos 1 and 3 weie made and 

parts 111 examples Nos 2 and 4 were puichascd 
costs would be 
Vaiiable costs — 

No 1 (Steel Bushing) $101105 

No 3 (Solid Steel Stud) 620 90 

Pui chase puce — 

No 2 (Hollow Steel Stud) 884 00 

No 4 (Knmled Steel Roll) 389 30 

Total fixed coats 1 232 17 

Total Cost $4 038 02 


The policy adopted by the company m question was the one revealed 
in the third course of action It shows a cost of $97 45 less than the 
second which m turn was substantially less than the fiist 
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Fixed Coats 

Total Estimated Coats 

PurLhaso Piiuo 

Excess Pui chase Price O 


884 00 
—m 30 


2 003 30 
J-118 11 S -740 96 


Fia 2 Comparative Estimated Cost Summaiy 


FACTORS IN COST ESTIMATING —Cost estimating bocomes 
a science when costs aie the lesult ot ascertained causes and deductions 
TJie necessaiy preiequisities of cost estimating aie expressed by White 

1 Cumplete drawings and specifications of the product are needed 

2 Ihe approximate volume requiiements must be knotvn if a sound 
estimate is to be made 

3 Ihe forecast cost of purchased raw materials must bo doteimincd 
by a study of futiiie commodity markets 

4 Souicos foi quotations on pui chased parts must be available if sound 
pi lets aie to be secured on details or subassemblies ivliich vould be 
made outside of the plant The estimating oi puichasing depart 
meiit often is required to estimate what a proper quotation from a 
suppliei would be 

0 Pi Opel wage rates need to bo established 

fa Available methods, piocesses and equipment shoild be undei stood 
if the capacities and possibilities of the plant aic to be estimated 
to the best advantage 

7 A good cost system is the foundation of sound estimating Cost 
depaitmeiit records should foim the ptoof of all estimates Burden 
rates need to be correctly estahlishecl for all existing ccnteis New 
opeiations piocesses, or departments may require new lates to be 
determined by cost depaitment studies 

la addition to above, the following factors should be consideied 

8 Pi evious estimates 

9 Pi evious actual cost recoids 

10 Time available foi pioduction 

PREVIOUS ESTIMATES— The fundamental basis for all estimat- 
ing IS that no action oi proposal is ever entirely new in all lespecta, 
there aie ilways some elements in any new pioduct or procedme which, 
are lepetitions oi modifications of pievious opeiations or activities For 
instance, a new model motor cai is similar to previous models in many 
lespects A mateiial amount of time may be saved m making use of 
previously estimated items oi paits, which aie component parts of the 
pioduct on which an estimated cost is desiied Even specialized mechan- 
ical products of entirely new design aie fabricated by means of basic 
opeiations such as casting, forging, cutting, diillmg, gnndmg, etc Simi- 
larities of design and applicability of physical laws and lelationships are 
faotoiB which contribute much to sound estimating of costs Even 
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though a casting of a ceitun size and shape has novoi been manufac 
tuied, a knowledge of cost experience with othei kinds and sizes of cast 
mgs yields a useful basis toi piedicting what the new type will cost 
Hence, a laige pait of all cost estimating consists of accumulating and 
inteipieting data concoimng costs of operations which aie eithei iden 
tieal, oi at least similar, to the ones proposed Making piopei adjust 
ments oi allowances for diffeience between what has been done and 
what is to be done yields a reasonable forecast of the cost of the pro 
posed ventme Concerning this pomt, White (N A 0 A Bulletin, vol 
19) states 

Estimating standards aie established by anal^ing the elements of cost 
experienced on products that lia\e been made By compaiing correspond 
mg elements of cost on similai -^pea of products, the determinants and 
their lufluenee may be realized The relations found between the deterim 
nants and the elements of cost tan be aveiaged and if judged piactical 
accepted is estimating standards When a new product is to be estimated 
it IS classihed foi each element of cost according to its signiflcant deteimi 
nants The standards established foi the classification of determinants is a 
factor with -nhich the cost of the element is computed 

Pievions estimates are also useful in comparing and checking com 
pleted costs of the product as a whole due consideiation having been 
given to changes in labor rites material costs plant equipment and 
layout If compaiable accounting costs are available, a good idea of 
estimating eiiois to be avoided can usually be had Often, the only 
means of safeguarding the completeness and aocuiaoy of a coal esti 
mate is to make sure that mistakes oi omissions in previous estimates 
aie not lepeated 

PREVIOUS ACTUAL COST RECORDS— Cost leooids aie the 
actual lecoids of the costs of pioduets already made They may contain 
a lecord of the article to be estimated oi leestimated, oi the cost of 
similar pioduets They mav aho contain the cost of various units or 
component parts which can be used in the estimate 

This idea is evpiessed by Williams (NACA Year Book, 1939) as 
follows 

It IS the responsibility of the estimator to translate the design data into 
terms of necessary expenditures tor mateiial labor, patterns and tools 
The fiist step is to ascertain the costs of devices oi parts previously pro 
duced This presupposes an available cost file which shows the detail of 
material and labor costa segregated in such i manner that the material 
price and Wage levels existing when the cost was piepaied are readily 
deteimmable If previous costa ire to be used for estimating purposes, it 
is also important that they be free of variable factors, such as excess 
spoilage icopeiations, excess material costs and othoi items of like nature 

Cost Sheets as Sources of Estimates — Much specific information is 
compiled and preserved on cost sheets with itsppct to paitioular jobs, 
processes and classes of pioduct and opentions performed m making 
them Then, too, accounting records compile and preserve data con- 
cerning depaitmental activities and coiiespondmg costs Accounting 
records of the cost sheet type can sometimes be employed to estimate 
costs of similar products by mere coirection for price changes in the 
cost factors Even if the pioduct foi which costs are being estimated is 
not exactly tho same as that previously produced, the cost sheet may 
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SCI VO as a staitmg point in estimating, since the list of operations per- 
formed maj seivc as a check list against which to set up operations on 
the new pioduct 

TIME AVAILABLE FOR PRODUCTION —By time available 
IS meant the time for the pioducLion of the specified quantities ol piod- 
uot to be made If a customci desiies, for example to piiiohase a prod- 
uct, one umt to be delivered each day foi a month while another ciis- 
tomei may wish delivoiies to be made two pei day ovei the following 
15 days, the estimated cost may be mateiially affected It may be noo- 
essaiy, on account of the limited tune foi pioduotion of the aiticles to 
pay bonuses, premiums, oi overtime The cost of building, mat-hmeiy, 
tools and equipment may be aflected by the time element as in older 
to produce meichandise within the time specified additional oi new 
buildings machinery, tools, and equipment may become necessary 

TECHNICAL RELATIONSHIPS —Foi many manufacturing ac- 
tivities theie exist a number of technical relationships between cost and 
othei fdotoia which aie helpful in making cost estimated These pat- 
terns may be scientifically calculated in terms of specific formulas, or 
reduced to a graph or table for use by the estimator On this pomt 
Williams states (NACA Year Book, 1939) 

For special apparatus approximate estimating tables can be developed 
by aualjzing the costs expeiienoed on Id e products pieviously produced 
to determine the cost influences of the various characteristics of the prod 
net by comparing and plotting cost values against varying characteristics 
snob as size, w eight are^ etc , the relation between these factors and their 
cost values can often be determined within piactical limits 

To illustrate this consider an assembly consisting of steel laminations 
which aie punched out and slotted We find by analysis that the material 
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costa will vaiy according to the diameter of the punching and the number 
of pimehings in the stacl The labor -hjII vary according to the number 
of slots and the number of punchiiiga We can plot the costs against the 
numbei of inches of stacl ed pnnchinas (which determines the number of 
punehings) the diameter of the punching and the numbei of slots Know 
mg these cliaiaeteristics we can determine fiom the chart the approximate 
cost valnes of various combinations on which estimates are required 
Some of the patterns, as m the above illubtiation, aie not concerned 
directly with coat jet may be extiemely useful m cost estimating Other 
types of relationships show a diiect connection to costs Fig 3 fiom 
Sinclair (Budgeting), shows giaphically the relation existing between 
pajTQll for direct labor at vanous levels of actn ity and expense allowed 
at each level Similarly Pig 4 fiom Gaidner (Vanable Budget Contiol) 
shows a specific item of expense, indiiect label, m lelntion to productive 
labor in a punch press department Such graphs furnish useful short 
cuts to the estimator 
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UNIT COSTS— Allied to technical lelationships are estimates ex 
piessed in teims of unit costs Many cost estimates are made by estab 
lishing ceitam kinds of “estimating units,” le, settmg up some basis 
for relating costs of a proposed venture to past experience For exam 
pie, to sccuie lough estimates of the costa of building oonstiuotion floor 
area or cubic content bases aie often employed These methods rely 
upon an assumed i elationship between area or volume of a building and 
its cost 


Thus, a lesidential building may be calculated to contain approximatelj 
31 320 cubic feet by lefeirmg to dimensions on the architect’s drawings 
For buildings of similar tjpe and quality past experience may indicate s 
“cube cost” of 00 cenls The cost of the house would thus bs estimated at 
$15,660 
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The purpose of such an,ily8is is to make possible comparison between 
estimates covering diffeient progiams or plans The choice of a cost umt 
IS dictated by convention oi custom In the case of constiuction estimates 
the squaie foot of fiooi aiea, or the cubic foot of space are the usual 
cost units Sometimes, however constiuction costs aie expressed “per 
loom” or “per apartment ” Powei plant construction costs may be ex- 
pressed m teims of horsepower oi kilowatt capacity units Castings 
forgmgs and othei paits may be expiessed per pound oi per piece 
Anothei use of unit costs of this charactei is in the nature of a lough 
check on the completeness and accuracy of the detailed estimate De- 
spite the fact that estimates made fiom such unit costs alone aie usually 
not reliable a compauson of unit costs calculated from detailed data 
with “rule-of-thumb” unit costs may serve to indicate laige disorepan 
cies Unit cost checks can be woiked out with lespect to specific prod- 
ucts or processes and may serve to avoid mistakes of omission of items 
m the detailed process of estimating 


ESTIMATING STANDARDS — Wheie technical relationships are 
soundly established they acquiie the characteustics of standards Such 
estimating staudaids, according to White (NAG A Bulletin, vol 19), 
are defined as 

established values, indices or methods to be used with ludgment 
for predicting any element of the cost of a product The value of any cost 
element is influenced by eeitain chaiacteristics of the product uliioh might 
be called determinants Therefoie, the cost of a product winch is the sum 
of its cost elements is a tunction of its determinants If the influence of 
each of these deteimmants be known any combination of these deteimi 
nants would indicate the coat of the elements and hence the total cost 
To illustrate the method of establishing estimating standards imagine 
a laboi opeiation (loading a limited vaiiety of products into a standard 
container) to consist of foui elements, and the time lequired for each is 
found to be influenced by a single determinant as follows 


Element 


Deteiminant Variations 


1 Pi epare Container 

2 Obtain Pi oduet 

3 Count Pioduct 
i Load Container 


Constant foi tins Operation 
Weight 15 lb , 26 lb 35 lb 
Equipment Seale, Hand 
Method Random Nested 


Analysis of all past time studies on this assumed opeiation might reveal 
that the average production rate for evciy combination of the above van 
able determinants can be summarized in the following pioduction table of 
hours per container 


Product 

Weight Scale Count Hand Count 


Nestto 

Scale Count Hand Count 


161b 
261b 
35 lb 


10 hr 
16 hr 
18 hr 


08 hr 15 hr 

12 hr 20 hr 

14 hr 24 hr 


The packing operation on a proposed pioduct is to be estimated Con 
Eideration of the product shows that it weighs 18 pound would prob 
ably be random packed, and counted by weight The above chart indicates 
a standard time of between 04 hour and 00 hour per container If 06 
hour is judged reasonable, it may be used as the estimate 
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Estimating standards if refined with expeiienoe, and applied -nitli 
judgment itnpro\e the speed accuiacv and consistency of estimating 
In some plants standaids ha\p displaced time studies for setting actual 
lates on many operations This same general procedure foi establishing 
estimating standaids may be used for material oi othei elements of cost 
as well as laboi operations Fig 6 shows estimating standaids m the 
form of cost factois foi a manufactuiei of plate and tubular heaters 


BASIC ESTIMATING DATA 
Casing Fabrication for Plate and Tubular Air Heaters 
1 biuT Tote Casing 

Tor nil air heaters built as a unit with two heat transfer 
sections joined by a common air inlet connection 


2 SiNOLB Type Casino 


For all air healers having 

a single heat tr 

ansfpr section 


Tote op Casing 
(A s UeBned above) 

GAGE OP 

CoiiT rMnons peb 

Am^ 

Rear, and i 
Sides 

Matbuial Weight 
Gross Stock Wt 

Hoobs 

FOR PLATE HEATFRS 

Spilt T>pe 

1/4 

1 

14 6 

50 

Single Type— Air Openings, on Sides 

3/16 

18 S 

5“’ 

'Single Type— \ir Openings Front or 
Back 

1/4 

170 : 

48 

FOR tubular heaters 

Split or Single Type 

3/16 

16 5 

47 

Split Type or Single Type 

Same as BP 

15 6 

57 

Split Tjpe or Single Type 

#12 

n 0 

58 


For erection weight deduct 10% from gross stock weight 


Dei'elofed asEA IS thfl total external area far front rear and aides including the 
area of an- inlet and outlet oneninga and of boiler casing plates or cover plates 
which nro intetial with the ah heatei casing 

C boss Stock Weight is the gross weight of material taken from stock including 
standard Stock size plates bars and structural members bolts nuts rivets weld 


Fiq 6 listimating Standards as Cost Factois 

SCOPE AND PURPOSE OF ESTIMATE— Although different 
situations leqiuie some vaiiation m method, there should be a geneial 
01 del of piocedure foi making cost estimates applicable to most cases 
The content of cost estimates diffeis as the puipose of the estimate 
vaues Also, difEeient situations lequire vaiymg degrees of accuracy ot 
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computations Greater accuracy demands more than proportionately 
greatei expenditure of time, effort and money Hence, to avoid needless 
waste of these factois it is necessary to establish the scope and purpose 
of the estimate before analysis and calculations begm 

Foi mstance, a cost estimate to establish a minimum selling price on 
a special ordei when the plant is opeiatmg at less than full capacity 
might be made on a differential lather than an average cost basis But 
if the cost estimate is to be employed to decide whether oi not to 
replace present equipment, or for the measuiement of the efficiency of 
management oi workers, a different approach must be employed to secure 
pioper figures 

An additional factor m the estimate is the size of an nidei whether 
it is a relatiiely small item oi covers a corapiehensive piogram which 
involves large amounts of capital shifts m important policies or pro- 
cedures, or important trade and fiinancial relations 

ANALYSIS OF PROJECT — Cost may be estimated by analyzing 
the piojeot m one or more ways mentioned below 

1 Separation into parts 

2 Separation by operations 

3 Separation by cost elements 

4 Special methods 

Separation into Parts —Estimating manufacturing costs is usually 
facilitated and made more precise by analysis of the pioduot into 
its component parts befoie estimating units aie chosen For instance if 
the pioduct for which costs aie to be estimated is an electiic table sto-ve, 
estimating is facilitated by considermg separately the wiie heating ele- 
ment porcelain base, ohiome plated frame, conneotois plug, and cord 
The best illustiation may be obtained fiom the construction mdustiy 
While this IS not a manufacturmg mdustiy, it has some of ehaiactenstics 
of manufactuimg and many of its pioblems Thus building estimates 
are usually found to be more piecise if the problem is approached by 
estimating the vaiious parts of oonstiuction separately If costs of exca- 
vation walls floois, loof, etc aie estimated separately the points of 
similarity and difference between the proposed venture and past experi- 
ence can be moie easily allowed for and these individual estimates when 
combined yield a more trustworthy total cost figure Two buildings 
might have same cubic content and fiooi area but different wall dimen- 
sions, although there is a lelation between flooi area oi cubic content 
and costs of oonstiuction, this may not apply in the same way to two 
buildings of similar over all size, but diffeient shape 

Separation by Operations — ^Another basis of analysis of the pioduot 
01 project often emplojed m estimating is that of operations oi proc- 
esses necessary to production This method is used along with or m 
addition to the separation of paits refeiied to aboie Foi instance 
making a certain part foi a mechanical device may invohe casting, 
dnllmg, milling gunding and pobshmg Recognition of these specific 
opeiations facilitates estimating labor costs and also mcreases the pie- 
cision of the estimate 

Separation by Cost Elements — If the opeiations requiied to pioduce 
a given product or part can be definitely stated, it is an easy matter to 
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bleak down each opeiation inlo its lespeitne requiiements of direct 
laboi and duett mateiials Oteihead miy be estimated by means simi 
liu to those employed m cost finding operatlon^ i e indnect costs may 
be computed as i peicentage of one oi both of the othei two cost ele 
mints, 01 as a late pei mm horn, pei machine houi, etc 

Special Methods — Just as in tost accounting it mnj be advisable to 
asteitam unit costs on a class cost basis estimated costs maj be estnb 
lished by lelatmg the pioposod pioduct oi pioceduie to a similai class 
of pioduct pioduced m the past Poi instance castings aie usually esti 
mated at a ccitam late pei pound but this late is geneiall> higher for 
higei and moie complex, eastings Hence estimating foundry costs maj 
be a mattei of classifying casting to be made as to size and confoi 
mation 


Items m Cost Estimate 


ESTIMATING COSTS OP MECHANICAL PRODUCTS - 
The pimcipal diyisions, besides the estimate for mateiial labor and 
oveiheid into which the estimating of the cost of mechanical products 
may be subdivided aie 

1 Design time 

2 Design data 

T Draft nt time 

4 Use of hiulding mathmery etc 

5 Patterns pes and special tools 

6 Eiqieruneiital woik 

Design Time — The cost of time spent m designing mechanical 
products may be estimated on a basis of similar jobs prevnously made 
or on a basis of good judgment of the designei as to how much time is 
recpiiied to design the product On new and complicated products the 
cost estimator consults designei fiequentlyr as design time may become 
a large and costly item to be consideied m the estimated cost 

It 13 recommended in the calculation of design time that standard 
rates per hour be used to cover the cost of designeis’ time and that 
no attempt be made to use actual rates which aie usually paid on a 
monthly or salaiy basis 

If several kinds of designers are used in designmg new products, they 
may be classified into groups and standard time rates be fixed per hour 
for each gioup, which standaid rates may be used in calculating cost 
estimates 

Design Data — ^The engineering depaitment must furnish infoima- 
tion legarding specifications of product to bo estimated Details vary 
with circumstances and the extent to which the pioposed pioduct departs 
fiom slandaidired data Because of the time and expense factom in 
yolved, complete diawings and bills of matenal are not always supplied 
at this stage Williams (N AC 4. Yeai Book, 1939) shows a combined 
estimate and promise sheet (Fig 6) This acts as a request form and 
as a summary of estimated costs A copy of the foim is retained to 
the sender of the request for an estimate A supplementary estimating 
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data sheet is made out by the engmeermg department (Eig 7) Th 
form msures that the principal paits of the pioduct aie propeily oo 
ered, and calls immediate attention to parts not pieviously manufa 
tured As stated by Williams 

estimating data given should be based upon similar designs alreac 
produced, and from a design standpoint should pi o vide foi application 
paita and materials already designed and for which tools dies, and fixtur 
are a\ailab!e When products or paits are completely new it will be neci 
saiy to nioiide data as to the kind quality and appioximate weights 
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Drafting Time — Practically all mechamcal products requiie diawmgs 
for use of shop mechanics The cost of drafting time on a new pioduct 
may be estimated by an expeiienced diaftsnaan on the basis of his 
experience after he has analyzed the pioduct as to its component parts 
and probable time required for the drawing thereof For the puipose of 
calculating the estimated cost of drafting time, standard latea per hour 
maj be established for draftsmen who may be paid on a monthly oi 
j early salary basis These standaid lates can be made so that they will 
be substantially the same as if the more laboiious method of calcuUt 
ing actual rates weie used 

Use of Building, Machinery, Tools and Equipment — Careful con 
sideiation should be given to use made of a manufacturers buildings 
machinery, tools, and equipment, or expected use of these assets m the 
manufacture of the product on which a cost estimate is to be com- 
puted The cost of a pioduct is affected by the use of buildings, depend 
mg upon the layout and location of the building m respect to the main 
plant, transportation facilities to and from one building as compared 
with another, and maintenance cost of one building as compaied with 
another 

The cost estimate may be affected by the use of different machines 
One machine, lequiiing expensive upkeep and a large amount of insur 
ance and depreciation taxes etc , may be used to reduce labor costs or 
anothei, a cheaper machine, may be used, thus reducing maintenance, 
clepieuation, insurance and tax costs, but increasing the labor cost 
These comparisons must be made and determined upon as to which is 
cheaper or better 

Patterns, Jigs, and Special Tools —Many jobs demand preparation 
of special patterns, tools, or other devices When special tools, dies, jigs, 
fixtmes, patterns, core boxes flasks, etc, aie reqmied foi the production 
of a product the cost estimator must be careful to include the cost of 
these items m his calculation of the probable cost of the pioduct The 
quantity to be made or sold must be dia ided into cost of special tools, 
dies Jigs, etc. , so that a portion of the expenditure for these items may 
be recovered in the price of the article sold 

Care should be taken not only to include the cost of special tools, 
etc , but also the cost of their upkeep during the time product is being 
produced 

In considering the cost of tools and patterns, the planning department- 
should mcorpoiate as far as possible standard parts oi modified stand- 
ard parts so that standaid patterns and tools may be utilized Unless 
there is assiiran'>e (m the form of contiacts) that such items are useful 
for future pioducbon, the usual practice is to include the total cost of 
special items of equipment m the job estimate, iirespectiae of the 
prospects of lepeat orders In case lepeat business develops better 
tein equipment and more economical tools can often be made for sub 
sequent orders Job pimting plants foi example ordmaiily consicler 
composition (typesetting, electro-plates, etc ) chargeable in full to the 
specihc job, even though the plates may be of use in subsequent reprint- 
rags of the same mateiial Special plates are sometimes turned ovei to 
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the oustomei, or held foi future use, but costs are considered m full 
as a cost of hrst run 

All oidmary tools, dies, jigs, fixtuips, patterns, etc, on which the cost 
estiinatoi has pieviously estimated the cost or which aie requiied foi 
simple operations, may be safely estimated by him without any assist 
tance If the number and cost of tools or other equipment is suffi 
ciently gieat, these may be estimated on a sepaiate sheet ol a form 
similai to that of Fig 8 shown by Williams However, the cost esti 
matoi must consult with the tool designer or master mechanic in all 
ca?cs which imohe Uie inafcing of new tools oi leconditionmg of old 
tools foi new uses logether they establish loutings foi special paits 
decide on tools to be made and estimate tlieir cost 

Experimental Work — The estimated cost of expeiimental woik can 
only be an estimate based on the judgment of the cost eatimatoi de 
signei, or engmeei When estimating tlie cost of new kinds of pioducts 
especially new inventions which haie not been pieviously piodueed and 
which ai 6 usually m an undeveloped stage, the cost estimator must be 
caieful in making reasonable allowances for experimental woik usually 
lequired The mam points to be consideied in estimating the expeii 
mental cost of new articles is involved m determining equipment labor, 
mateiial, and time requiied to conduct experiments These may be con- 
ducted with standard oi special equipment If standard equipment is to 
be used depieeiation and lepaii cost to put it back m as good a oondi 
tion as before the experiment was Staited, should be included as a part 
of cost It may be necessary to build special equipment and its entiie 
cost may become a part of cost of the expeiiment On the other hand 
certain puts may be salvaged, and in such a case due allowance should 
be given to the value of parts lecoveied 

In conducting expeiiments it is sometimes necessary to use materials 
or products which aftei use, may become woithless The estimatoi must 
aaceitam how much mateiial is to be consumed dining the course oi the 
expeiiment and take mto consideration any salvage therefiom He must 
also determine what class of laboi is used in making the expeiiment In 
some oases, the seivices of highly trained mechanical, electiioal and 
chemical engmeers may be required, in otheis, seivicos of oiclmaiw 
glades of shop operators In either case, due allowance must be made 
for supeuision of those oarrymg out the expeiiment 

Of considerable impoitance m presenting a cost estimate aie excess 
costs aiismg at the time of putting a new or special jiioduct into produc- 
tion There are also excess losses due to manufacturing difficulties 
changes in design, etc Estimate must also consider any unusual park- 
ing lequirements as foi foreign shipments long ocean voyages etc (For 
detailed discussion of Research and Development Costs see Section 21 ) 

Estimating' Quantity and Prices 

MATERIAL AND LABOR QUANTITIES —The results of the 
analysis of a project are in the form of a numbei of sheets on which 
lists of specific operations on particular paits aie listed On a simple 
job these consist Only of a schedule oi mateiiah requiied (Fig 9) and 
a sheet showing the operations to be performed, space being leH foi time 
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estimates, labor rates, oveihead rates or peicentages and extensions, 
Ihese may even be combined m a smgle form 
A more complex oi more detailed estimate calls for separate sheets for 
showing materials, operating labor and overheadj an extensively de- 
tailed estimate file may contain sheets for materials, operatmg labor, 
and overhead for each part of the pioduct to be made, or even several 
sheets for complicated operations The form and arrangement of esti- 
mate sheets vary widely in piactice, estimatmg forms must be designed 
to fit the uses which they are to serve (Pigs 10 and 11) 



Fig 10 indicates a loiitme for calculating the cost of mateiial to be 
used on a bracket Fig 11 used by Peden (NAG A Year Book 1939) 
shows details of a cost estimate sheet on a plastic knob with summaiies 
foi laboi and oveihead 

SPECIAL PROBLEMS OF MATERIAL ESTIMATING — 

Usually the cost of materials lequiied foi a given job is the easiest pait 
of the estimatmg task Analysis of the project indicates the specific 
kmds and amounts of matenals required These can be set out m the 
form of a bill of matenals (Pig 9) oi a classified list of items acquired 
Application of current prices to items on the list usually results in a 
fanly precise statement of matenals cost But theie are certain com- 
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plicating faetois for which allowanceb musL sometimes be made Tt 

1 Material qualitj 

2 Scrap and defects 

3 Abnormal quantities 


DETROIT MACOID CORPORATION 
COST ESTIMATE SHEET FOR PLASTICS 

CUSTOMER li^.^ OWfeW -Car- 
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Material Quality — If goods can be puichased to exact specifi- 
cation, and lejected if they fad to conform to standaid quality, then 
the oxily problem m connection with variations in quality of law mate- 
rials 13 that of timmg oi scheduling This must be done so that delajs 
and bottlenecks aie avoided Some goods may not be axai'able to fit 
specifications exactly, oi giadmg of mateiials pioduces too oieat vaiia 
tions m quality In such cases, consideiation may hare to be given to 
the advisability of employing substitute mateiials In this connection it 
is impoitant to note that a substitution of one kmd oi quality of mate 
iial for another often affects othei items besides mateiials ' oats Shift 
mg fiom one specification for mateiials to anothei involves cnanges in 
the method of manufactuie which affect laboi and oveihead costs even 
moie than those of mateiials alone 
Sometimes estimatoi must be able to plan a job as well as estimate it, 

1 e , he may be called upon to select items of mateiial to fce employed, 
m such a way as to minimize costs It is then necessaiy to make cOm 
paiisons between sizes, thicknesses, or othei variations of specification to 
select the best of a number of choices Laige oigamzations in which 
cost estimating is sufficiently extensive and important, find it advan 
tageon 9 to prepare schedules showing xaiiations m piice foi aiious sizes 
of the same item oi difieiences m shippmg procoduies Pig 12 lepie 
sents such a schedule as used by Williams (N AC A Yoai Book, 1939) 
Scrap and Defective Materials —Scrap aiismg fiom pioduetion is gen 
eially legarded as an offset to direct mateiials cost to the extent of its 
recoi ery value This value may be a maiket puce less estimated oi 
actual costs of realization or an estimate of the useful value oi solap 
mateiials in other pioductive operations A tioublesome point with 
legaid to scrap or defective mateiials is that the cost of a paiticular lot 
of pioduot may be substantially affected by vaiiations m the amounts of 
soiap 01 defects Howevei, foi cost estimating pui poses, only a normal 
allowance toi scrap and defects is included m the cost analysis Thus 
m Fig 18 normal swap is estimated at 2% 

Defectn es may be allocated to oveihead and applied to all pioducts 
on a unifoim basis when the products are of a sufficiently similar natim, 
to result m appioximately the same amount of defectn es pei number 
of units produced Howevei, wheie due to the mtucaoy of the castings 
to be produced or the machining operations, consideiably more defec 
tivcs oeeui on one type of product than on anothei going thiough the 
same shop, then obviously bettei cosLmg results fiom chaigmg defec 
tnes to such pioducts lather than applying them to all products thiough 
the medium of overhead lates 

A distinction must also be made between piocess waste and spoilage 
Thus m a foundry, gates and sprue repieseni process waste, while blow 
holes in the finished castmgs are spoilage Feden (NAG 4. Year Book 
1939) foimulates the following rules governing seiap costs 

1 The percentage of piocess scrap to be used m the determination of 
a standard cost should preferably be based ou a noimal year’s reo 
ord of production and snap 

2 The peicentage should be separate for each size lot oi mateiial 
employed 

3 If two or more kinds of equipment are emplored to manufacture the 
same kind of product each resulting in a different percentage of 
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mateii d Jield, managenal policy should decide uhether to adopt 
the hifehei jield as standaid and reflect the louer jield ds an excess 
cost or to adopt the loner yield as standard and reflect the highci 
Jield as a gam due to eificient opeiation 

4 The peicentages of spoilage to be used in calculating standard mate 
iial costa should be those peiceiitages nhich prejail after all experi 
mentation and decelopment have passed and the production is pro 
ceedmg at the standaid jolume and at the standard speeds foi ran 
chine and labor performance 

5 In calculating the percentages for -waste and spoilage the deduction 
should be made by depirtments that is the resulting jield should 
be calculated against the full cost of the product entering a depart 
ment and should include a calculated loss for the mateiial labor 
and burden up to and including the burden center uhere the loss 
occurred 

While these rules aie foimulated m connection with the establishment 
of standaid for scrap, they apply with equal foioe to the woik of the 
estimatoi Peden also piesents Fig 11 to show the effect on cost of 
waste and spoilage The material cost in Fig 11 is raised from $ 70 to 
$864 per pound because of recoverable waste (sprue and scrap) and irie- 
coveiable “bum” or spoilage 

Abnormal Quantities — ^It is occasionally necessaiy to take into ao 
count variations in pnee because of unusually small oi large oideis of 
materials The quotation sheet should indicate the swe of the ordei con- 
templated m the prices given Peden (N AC A Year Book 1939) shows 
an estimate sheet (Fig 13) made out foi four distinct quantities All 
quotations made by this company are specifically stated to be for defi- 
nite quantities 

The impoitance of quantity on estimated cost is shown by Williams 
(NACA Yeai Book 1939) 

If the quantities upon which the estimate is to be based are considerablv 
in excess of those previously produced it may be economically sound to 
extend the use of tools dies, and fixtures and even to change niauufac 
turmg methods 

Estimator must maintain close contact with the puichasmt office to 
secuie the kind of quotations which aie applicable to the particular items 
in question, in quantities m which these will be requiied fvmce the gieat 
majority of materials requiied foi a given ordei aie oidmarily cairied as 
regular inventoiy, this caution need apply only to unusual items In 
some oases estimating foims are designed so as to allow space for a 
stock position report from the stores department (Fig 14) The advan- 
tage of this anangement is that the necessity foi special purchases or 
price inqmiies may be seen and noted on the estimate sheet before the 
estimated is completed This helps to avoid tie ups of production be- 
cause of matenals shortages, as well as to indicate the need for new oi 
special puce inquiries 

ESTIMATES OP OPERATING LABOR TIME —Estimating the 
cost of labol on mechanical products, as a general nUe involves more 
computations than that of estimatmg the cost of material and burden 
The cost estimator must have a knowledge of the operations to be pei- 
foimed To estimate labor with any degree of accuracy, hboi opera- 
tions should be wiitten down m detail on specially prepared sheets and 
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ill opeiations should be listed in sequenie If the article to be mami 
faetmed is composed of vaiious minor assemblies, each minoi assemblj 
should be bioken down into its component paits and laboi operations on 
the pails should be listed in detail 

Wheie time and motion studies are not available, the estimate should 
be pieparcd in consultation with foremen and supeivisors Wlieie a 
full job evaluation piogiam based on ecientifie time and motion studies 
exists wage difteientials may be established taking into account skill, 
lesponsibility, and working conditions The time lequiied depends on 
machines selected for job, method of production, and efficiency of the 
operatoi If machinery is to be emplojed in production the list of 
opeiations snggosts tv'pes and sizes of machines on which woik is to be 
done If special machme set ups aia reqmied, these must also be listed 
on the estimate slieet In estimating set-up time, the cost estimator 
should have available in his files standaid set-np costs on all oidmaij 
pioduots In extraordinniy cases, or wheie he is in doubt, he should con 
suit with pioduction department or master mechanic in making a sot up 
cost estimate Thus the estimate sheet shows the time estimates for all 
steps neoeesary to production 

ESTIMATED LABOR COSTS — ^Laboi estimates aie prepaied on 
the basis of costs of similar parts pieviously produced oi bj estimating 
fiom sketches, Hyouts, oi othei desciiptive data After the project has 
been properly analyzed to show the specific operations to be peifoimed 
labor time estimates are set up m teims of these specific opeiations 
Labor cost of any operation is thus a function of 

1 Operation time requiied 

2 Wage late paid 

Since time estimates aie expressed in terms of specific opeiations on 
particular kinds of machines, the going rates foi indicated tasks are 
applied to time estimates to obtain diiect labor cost in dollais Piece 
rate wages eliminate the need for time estimates for direct laboi But 
time estimates for costing setting-up opeiations must be included 

The cost estimator may avail himself of mJormation as to the ex 
peoted future cost of labor by keepmg m close touch with the labor 
maiket leflected in cuiient trade publications infoimation made avail 
able till ough tiado associations and through consultation with the manu 
facturei’s own personnel oi employment staff 

The detailed laboi cost estimate sheet (Fig 15) is a specimen cout 
estimate of a centei bracket which may be a pait of an assembly The 
foim shows the estimate numbei the date of the estimate name of ous 
tomer, pait numbei, diawmg numbei, and a shoil desoiiption of the 
piece and material required Ilndei the heading “Depaitment” are 
shown the department numbers in which the opeiations aie peiformed 
In the next two columns aie shown the name and numbei of the opeia 
tions and machines used These opeiations aie set up m sequence le, 
in the Older in which they aie to be peifoimed The next section of the 
foim shows cost of operating labor and output on which the estimate 
of labor cost is based Hcic are shown the lates paid foi the diffeient 
labor opeiations and the cost pei thousand pieces Subtotals are pio 
vided for the total laboi m each depaitment so that the buiden lates 
Can be easily applied If the burden is applied on an houilv basis the 
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niimbei of houra instead of the dollai amounts should be totaled by 
depaitments Finally, the estimate shows the estimated cost of burden, 
which in this case is based on labor cost 

Set Up Cost — Set-up cost is sepaiated fiom the regular operating 
labcn cost so that the total set up time may be calculated on the basis 
of the numbei of pieces to be made on the order Regular operatmg 
labor cost pei thousand tends to lemam constant no matter how many 
pieces are made The total coat of set-up time lepiesents the cost foi 
all the pieces made Thus a section of Fig 15 shows set-up cost detailed 
ns to set-up hours, rate paid pei hour, and cost of each set-up operation 
There is also shown a subtotal of set-up costs in each department These 
subtotals are made for the piupose of facilitating the application of 
oieihead or buiden on a depaitmental basis 

Social Security Taxes— Employeis’ ta\es for old age benefits and 
unemployment compensation lepicsent additional costs to the business 
and should be considered a part of the cost of production Since these 
employeis’ taxes aie based upon a flat percentage of the payroll, they 
constitute additions to labor costs Foi cost estimating puiposes, per- 
centage adjustments to diiect labor costs to allow for employers' pay- 
roll taxes are m older 

Bonus Payments —Bonus payments may be cither of the oveitime oi 
inoentiie vaiiety Overtime and incentive bonuses are, in the opinion 
of many cost accountants, treated as oveihead costs, even when such 
bonuses aie paid to workeis whose wages aie otherwise dnect costs The 
consensus of opinion seems to be that such payments are to be ti eated 
as Profit and Loss or Cost of Sales adjustments, but aie not to be 
included in in\entoi-j unless oreitime is a regulai featuie of a plant’s 
opeiations oi a oustomu has authorized its incurrence m order to speed 
production In the lattei ei ent the bonus becomes a direct charge 

Incentive bonuses aie justified by the saving in overhead which arises 
fiom moie eflioient production and higher output pei unit of time The 
effect of some types of incentive bonuses is to reduce the umt labor cost, 
while m othei cases only unit oveihead costs art reduced Hence it 
seems best to treat such bonuses as overhead, since otherwise if they aie 
treated as added direct laboi costs, increased efficiency is reflected in 
higher diieot labor cost 

The estimatoi must check with the planning department to asceitam 
the amount of work scheduled on vaiious machines or in various depait- 
ments If a job IS given a definite completion date, theie should be 
some assurance that woik already scheduled does not entail oveitime 
work Regaidless of accountmg pioceduies mvolved if aoceptanee of 
ordei involves payment of overtime bonuses, the cost estimate should 
reflect that fact 

PRICE TRENDS — There aie times when it becomes necessaiy for 
cost estimatoi to go outside his own depaitment in oidei to confiim his 
own knowledge of sales conditions, financial conditions and production 
facilities In these ca'es and m every case wheie theie is a doubt, he 
should consult with sales pioduction, and financial depaitments, espe- 
cially where the business at stake may be of considerable volume The 
cost estimating depaitment should supply prices for catalog puce sheets 
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and quotations on special woik -nliicli aie to be used by the sales de- 
paitment nhen contacting customeis It should at all tunes keep in 
close touch with all sales activities and the sales depaitment should 
keep it infoimed as to changes in sales policies and maiket conditions 
Sales depaitment is hrst to come into contact with competitive mei- 
ohandise and competitive prices and should trinsniit any mfoimation 


tools and equipment 

material price trends — E xpected future prices or cost 
tiends of material aie always available to the cost estimatoi thiough 
tiade journals daily newspapers, and he may use as a basis, the judg- 
ment of the manufactuier’s own purchasmg department personnel ^o- 
ooidmg to Peden (N A C A Yeai Book, 1939), wheie material standards 
aie predetermined at the beginmng of a fiscal yeai the following points 
must be observed 

1 The prices should be based on the prices prevailing for normal 
quantities rathei than for small lots 

2 Ihe puces should be f o b the companj’s plant 

3 The prices should he specific with legard to quality, giades hrauds 
etc 

Wheie cost data are based on predeteimmed estimating standaids, it 
IS necessary to put them on a replacement cost basis by converting 
them to expected piicos for mateiials and wage levels for labor Thus 
Williams (N AC A Ycai Book 1939) cites the expeiience of one manu 
faoturing company making periodic foiecasts of piobable marl et prices 
of materials (Fig 16) These aie in the foim of a geneial list which 
shows the relation of expected maiket puces to the standaid price list 
As stated by Williams 

Where the material has a base price as in the case of metals, changes 
are shown in teims of the base price, otheiwiae they are projected as 
percentage increases or decreases 

Undei this scheme detailed price lists need not be reissued, and esti 
mating cost standards are readily readjusted to any desired maiket base 

ESTIMATING OVERHEAD COSTS— The degiee of pieoision 
desired in the final cost figuie is an impoitant element in deteimmmg 
the method of assigning overhead For example, it often happens that 
a gi\ en operation can be performed in more than one way, by the use 
of alternative methods oi eqmpment If, however, the schedulmg of 
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other work happens to encompass the entire available time of ceitain 
items of equipment, the costs must be leckoned in teims of alternative 
methods or available equipment Since theie is bound to be some dif- 
ference in costs ot vaiious methods, an accurate cost estimate must take 
into account the amount of woik alieady scheduled But if the estimate 
need not be so pieeise costs may be leckoned m teims of the method 
oidinaiily employed foi such pi eduction 

Predetermined Overhead Rates — ^Burden lates used m estimating 
may be subject to futuie changes if for example the article on which 
an estimate is to be calculated is expected to be pioducod m large 
quantities, and may be produced in sepniate oi isolated parts of plant, 
perhaps icquirmg more oi less lighting, heating oi povvei expense more 
or less mdiiect labor, machmeiy tools, and equipment than if pioduced 
in smaller quantities or in departments where othei meichandise is 
manufaotiiied In geneial, the same method of burden application should 
be used on the cost estimates as is used in the manufaotuiei’s cost sys- 
tem This enables the cost estimatoi and cost depaitment to compare 
estimates with actual costa and theieby to set up lelative standard 
costs 

Howeter, it is not always adxisable to use for estimating purposes the 
biiiden lates regulaih established foi cost purposes, because to do so 
might at times penalize the job being estimated As stated by Nevins 
(N A C k Bulletin \ ol 16) 

It should be borne in nimd that for the most part standard burden rates 
used to distiibute burden to the cost of a product include pattern tools 
and diaumg expenses as part of their component items In figuring the 
coat of special items it is 11611 to deduct from the standard burden rate, 
that pait which is ropiesented by the contribution to the total expense o! 
the expense of the pittein tool and diawmg depaitments The coats of 
pitteins tools and draw mgs are being added in as separated items and to 
use the standaid biuden rates would penalize the job to what may be a 
consideiable extent 

Set Up and Operating Rates —If a high degree of precision is desired 
in the cost estimate, it is common piactice to establish set up burden 
rates as well as opeiatmg rates for oteihead costs in a given pioduction 
centei (Pigx 16 and 17) In addition to segiegation of setup overhead 
fiom opeiatmg overhead, it is sometimes advisable to bieak down the 
opeiatmg rate foi machme oveihead into two parts lecogmnng that 
some items of overhead do not change much if at all as the late of 
output 01 activity fluctuates In othei words segregation of fixed and 
vanable costs may lequiie the use of two rates oi calculations for ov ei- 
head costo a standing machme rate (calculated fiom the relationship 
of fixed ov erhead to nominally av ailable operating time) and a running 
rate (calculated fiom the iclationahip of the vanable overhead to the 
time the machme is opeiated at legulai speed) In making cost estimates 
to aid m puce oi output decisions it is imperative that some segiegation 
ot these dissimilai types of cost be made, the establishment of both 
standmg and iiinnmg machme rates makes possible moie precise esti- 
mates foi proposes in which differential latner than normal costs are 
required (For methods of applying overhead, see Sections 19 and 20 ) 
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SHORT CUTS IN ESTIMATING 


ESTIMATED COST SUMMARY — Specific calculations and ex 
tensions lefei to only paits of the estimate, and must be presented in 
summary form Where the numbei of detailed estimating sheets is 
laige it IS common to find a summary sheet in the estimate file Such 
a summaiy sheet shows the totals of individual estimate sheets with 
perhaps a peioentage analysis oi other explanatory and mterpretive 
comments 

A foim foi summarizing costs of laboi, material, and buiden is shown 
m Eig 17, the cost summaiy If it is necessaiy to calculate the esti- 
mated cost of seveial parts making up a complete unit oi assembly, de- 
tailed labor cost of each pait is made on a foim similar to Fig 15, and 
cost of material lequired on a foim similai to Fig 10 Costs as shown on 
Figs 15 and 10 aie then summarized on a cost summary sheet, similar 
to that shown m Fig 17 Piovision is also made on this foim for sum- 
marizing the estimated tool cost The latter is shown separately in the 
summaiy as it may be advantageous to set a puce based not only on 
the cost of tools foi the immediate lequirements, but foi estimated 
futuie lequiiementa as well 

Total coats as summarized on Fig 17 molude quantities, the numbei 
of pieces estimated, cost of set-up laboi, cost of operating labor pel 
piece 01 pel thousand pieces, mateiial cost each or pei thousand and 
total material and labor cost shown undei column marked “piime cost ” 
Burden cost is also shown divided into set-up buiden and operating 
burden and the total of all these items makes up the cost of the article 

A tjpical summaiy sheet for an industrial plant is shown in Fig 18 
taken from White (N AC A Bulletin, vol 19) and designed not only 
for estimating, but also to accumulate actual costs on the job when it 
is put mto pioduotion The form shows a summary of an estimate on 
a 2-moh solid red rubber ball The weight of material required is esti- 
mated fiom a knowledge of the specific gravity of this type of rubber 
Assuming a specific giaMty of 12, the weight of rubber is computed at 
18 pound To this is added an estimated amount for shrinkage, yield- 
ing a total weight of 20 pound At a price of 15 cents a pound, this 
yields an estimated cost of 3 cents for the mateiial In the same way 
details are woiked out toi the various laboi operations Burden is com 
puted m the form of departmental labor cost lates Uaing 200%, 160%, 
and 100% respectively, for pieparmg vulcanizmg, and trimming Addi 
tional cost faotois aie scrap, estimated at 2% of total material, laboi, 
and overhead, and also shipping costs 


Short-Cuts in Estimating 

COMMON SHORTCUTS IN ESTIMATING —Followmg are 
the more common shoit cuts practiced 

1 Cost of parts and other unit costs taken from previous records 

2 Modifying costs i e making allowances (plus or minus) from prior 
cost of standard product 

3 Use of ratios or flat rates 

Shoit cuts in estimating, like short outs m any mathematical process, 
are likely to produce errors But if these errois are not large enough 
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SHORT CUTS IN ESTIMATING 


to cause difficulty, it may be desiiable to employ shoit-cut methods to 
reduce time and eSoit lequiied to make estimates 


Cost Estimated from Previous Records — Where a product, though 
new IS made up of parts some of which are standaid the job of esti- 
mating IS made easier by simply mcoipoiatmg m the summary of 
estimate the cost of such standaid paits tali-cn from existing cost lec- 
01 ds I'm example, a toy maniifacturei is asked to bid on a new doll 
The latter is an assembled article consisting of head, tiunk, arms legs, 
and dress The estimator merely assembles the coats of various parts 
fiom his records He must Imow whether the parts are to be composi- 
tion lubbei etc whethei doll is to hare movable eves or painted eyes, 
wig etc The estimate in such cases is merely the sum of the parts 
costs plus assembly material, labor and oteihead 

Modifjung Costs of Standard Parts or Products — It is often pos 
Bible to prepare quick estimates that are faiily accurate and which le- 
quire little time to piepaie On the basis of past experience and records 
the cost data foi similai products may be employed for estimating pur- 
poses Thus pi 101 cost records may sene as basis for a cost estimate by 
allowing for differences between the two 

Pol instance suppose the new part weighs appiosimately 10% moie 
than the old and requires some additional mnehmerj, which is judged to 
icnuire about 20% more machine time Pnor coat reeoid is alteied as 
follows 


Mateiials 
Machine Laboi 
Machine Oicihead 
Totals 


Pait328Bl4 
Prioi Coat 
(100 units) 
5.3270 
17 50 
UOO 
563 20 


Pait731D7 

Estimated 

Cost 

(100 units) 
$35 97 
21 00 
16 80 
$72 57 


Of ooiuse such an estimate assumes that no change has oceuired in 
matirial puces labor wage lutcs oi overhead coat lelationships since pait 
328B14 was made 

If piesent unit puces of specified materials used and present rate of 
pa\ and oierhead cost late aie known adjustments are easilj effected to 
reflect new conditions Tims, if the piioc of material has increased 4% 
and wage rate for opeiation has gone up 8% while oieihead cost rate has 
advanced from 65 cents pei man hour to 70 cents per man hour, preMous 
calculations could be adjusted as follows 


Materials 
ilaehine Labor 
Overhead (at 05(!) 
Totals 


Estimate 

Price 

Estimate 

(Original 

Adjustment 

(Pi esent 


Factor 

prices) 

$35 97 

104% 

$37 41 

21 00 

108% 

22 08 

15 60 

@70(( 

16 80 

$72 67 


$76 89 


In some oases, products hare basically standard design and manufac- 
ture, but the introduction of special features or modifications makes 
them special Williams (N AC A Year Book 1939) cites as an example 
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a line of staiidaid motoia using basic meclimical paits is pioduced 
which reguues special drilling special windings or shaft modifaeations 
By analysis of the luciease oi deoiease in costs comnionlj occasioned by 
such changes we can piepan tables of approximate extras oi deductiona 
fiom which we can quickly select the estimated cost 


Anothei shoit-ciit is possible because foi many products costs aie 
dictated by rclatnely few limiting items, and the cost of mmoi items 
vanes in propoilion to the cost of majoi items As stated by Williams, 


eftort can be directed to the detcimination of the characteiistica 
and costs of those major items which compiise a large peicentage of total 
costs Eor piactical estimating purposes this ooueentration on the details 
of the limiting items with oi ei all allowances for the balance of the costs 
is particularly impoitant when dealing with complicated mechanisms 


Use of Flat Rates — Some items may be estimated tlnough the use 
of flat lates pei unit of time oi pioduct Thus m connection with engi 
neeung expense, the same authoiity quoted above states 


As a practical mensuie, engmeeung and diaftmg tune is usually taken 
at a standaid late per houi 


INDEX NUMBERS FOR PRICE CORRECTION —Anothei 
short-out m estimating, though not as common as the others, consists 
of the use of index numbeis If the pioduct ioi which costs aie esti 
mated is complex oi if estimates must be made by ooueotmg previous 
actual costs foi puce lei el changes, detailed calculations become time 
consuming In many cases, it is possible to mold a laige amount of 
analysis and adjustment of individual wage lates and mateiial pnees 
Total mateiial costs, total laboi costs, and total overhead ohaigos may 
be adjusted by means of index numbers One of the simplest fonns of 
mdex numbers is illustiated by the following example 

Index Number 
Av erage Rato of W age Bates 
Year Total Payroll Total Man Houis pei Hi (1940 = 100) 

1940 $i96 000 450 000 $1 10 100 00 

1941 460 000 600 000 90 81 82 

1942 640,000 500 000 1 08 98 18 

Use of such an mdex may be illustiated by assuming that 1,000 units 
of a given pioduct weie made in 1941, the cost sheet foi that lot of 
product showed total direct laboi costs of $5 000 If anothei lot of 1 000 
umts of this same pioduct is pioduced in 1042, diieot laboi costs may be 
converted to 1942 wage levels, by the following calculation ($5,000 — 
81 82) X 98 18 = $6,000 


Errors from Use of Index Numbers — An mdex numbei is a kind 
of average, and weighting of individual items enteiing into the index 
affects it to a marked extent Thus in the case of labor, changes in the 
index numbei aie duo to 

1 Changes in proportionality from year to yeai 

2 Changes in proportionality of specihc job compared with cost center 

3 Price level changes 
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Proportionality changes are illustrated, in the following figures 
Hourly Average 

Rate Rate 

of Pay Manhours % Total Cost per Hr Index 

1940 < $1 50 196 000 43% $292 600 

1 00 160 000 33 150 000 

60 105 000 231^ 62 500 

Total 1040 460 000 100 $495 000 $1 10 100 

1941 $1 60 100 000 20 $150 000 

1 00 200,000 40 200 000 

60 200 000 40 100 QOQ 

Total 1941 600 000 100 $450 000 $ 00 80 

Note m the above table that the index numbei shows a deciease in 
total aveiage wage rates, even though no reductions in pay for specific 
jobs occurred, the change in aveiage wages reflects merely a shift in 
the kinds of work done during the lespective yeais A gieatei piopoi 
tion ot medium- and low-piiced laboi and a smaller pioportion of high- 
priced laboi aie used m 1941 as compared with 1940 
Proportionality on Specific Jobs —Unless weighting of items in the 
index ooiresponds to weighting of items on the cost sheet, inaoouiaoies 
lesult Suppose 1942 computations weie weighted the same as 1941 
figures 

1942 100 000 his @$180 $180 000 

200 000 his @ 120 240 000 

200000 hra @ 70 140 000 

600 000 hra Total $540 000 

The numbei of hours of lugh-piiced, medium level, and low-iate opeia- 
tions aie m the same piopoition as in 1941 Hence it might seem that 
an estimate of $6,000 foi direct laboi cost on the proposed lot of piod- 
uct is leasonably safe But suppose 1941 costs for 1,000 units actually 
produced weie detailed as follows 


800 hrs @ $1 60 
1 000 his @ 1 00 
5 GOO his @ 50 

7 400 his 


$ 1200 
1 000 
2 800 
$ 6 000 


A detailed estimate of the specific diieet labor operations yields a total 
cost oonsideiably above $6,000 hguie obtained from index number cor- 
rection 

800 his @ $1 60 $ 1 280 

1000 his @ 120 1 200 

, 6 600 hrs @ 70 3 920 

7 400 hrs $ 0 400 

The use of index numbers foi a specific job leflects a change m wage 
rates which did not actually occur It lepiesents meiely foi that job an 
assoitment of high-, medium-, and low-priced labor diffeient from that 
generallj piev ailing on othei jobs processed in this department The 
eiroi of $400 is caused by the fact that the relative increase in rates for 
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iigh-pnced labor (of which little is required foi the job being estimated) 
IS Bmallei than that foi low-piiced laboi (of which a gieat deal is re 
qiined) That is, the weighting of high-, medium- and low-piiced labor 
in the index is diffeient fiom the weighting of the same items on the 
cost sheet If ill batches of pioduit lequiie the same piopoitions of 
high- and low-piiced factors, the index number method of adjustment 
entails no weighting eiiors But if these piopoitions vaiT fiom job to 
job index niimbeis must be employed with much discietion, if mdeed 
they should be used at all 


Errors in Estimating 


HUMAN ELEMENT IN ESTIMATING —No matter how meticu 
lously the pioceduie of estimating is established, theie is a laige amount 
of inteipietatioE mtuition, and matuied good judgment inrolved in the 
piocpss By matuied good judgment is meant the innate faculty a cost 
estimatoi may have, growing out of his expeiienoe, which enables him to 
estimate the cost of piodutts oi component paits, without the use of 
Epeoul data The fact that most estimating calculations lepiesent some 
compioraise of accinacy foi the sake of expediency means that theie aie 
no haid and fast lules which can be applied without disci imination The 
estimatoi must be able to supjoly fiom his expeiienoe, and thiough the 
piooess of logical leasonmg, wliatevpi deficiencies theie may be m the 
data open to him Decisions as to how fai anahsis must piooced loefoie 
the component elements of a piojeot leveal similauties to items m past 
expeiionce, what physical oi economic lelationsliips aie applicable to 
thosp elements, which of sereial alternative methods is likely to lesult 
in least eiroi, must all be based as much on a sense of balance and m 
eight as an objective data Thus familiarity with the field of operations 
arising fiom long and varied expeiienoe is a lequisite to good estimating, 
and so is a good practical sense of \ allies 

SOURCES OF ERROR IN ESTIMATING —The prnoipal 
•sources fiom which estimating eirois may aiise aie as follows 

1 Errors heiond estimatoi ’s eontiol 

a Unpiedictahle factors such as accidents 
b Changes in pffloiency of woikraen 
c Changes in efficiency of equipment 

2 Avoidable errors 

1 Inadequate analysis 
b Use of averaged data 
0 Omissions and duplications 

Inadequate Analysis — Similarities and diffeiences between complex 
things can be established with definiteness and olaiity only by analysis 
Many wiong estimates and wiong costs arise based on assuming a degree 
of similniity between things which aio aftei-wnrds found to be diSerent 
Yet theie are limits to feasibility of analytical -work The major fac 
tors aie, m teims of practical consideiations, the time and effort re- 
quired, the extent to which analysis is to be earned is neaily always a 
mattei of expediency, and short-cut methods may fiequently be pre 
fened to tortuous and expensive though moie piecise calculations 
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Use of Averaged Data — ^The laige amount of averaging involved m 
costing waunnts special emphasis upon aveiaging as a source of eiior 
AH allocations of mdiiect costs aie based upon averaging of some soit, 
even direct cost allocations often lequiie aveiagmg with lespeet to price 
factors every cost sheet m a cost accounting sjstem which calls for 
more than one unit of product, and most estimating processes, involve 
some application of the aveiagmg piinciple 
Averages of distmctly nonhomogeneous data aie often ridiculous Yet 
complete homogeneity of data seldom exists Aveiagmg arises m part 
fiom the necessity foi using average figures to reduce a number of dif- 
feient things to a single hgure to expiess a tendency oi simplify a prob- 
lem The dangei is one of oversimplification by assuming similarities 
or relationships which do not exist The base upon which an av erage is 
computed should be nairow enough to exclude factois which are basi- 
cally dissimilar Foi this leason, a departmental cost rate is more accu- 
rate than a blanket late 

The choice of a base for avemgmg is a matter of compromise between 
acouiaoy and effoit Judgment and experiment are the only means of 
malung such choice, and the cost finding or cost estimating process is 
theiefore alwajs subject to some error from this source 
Omissions and Duplications — Cost calculation must omit no rele- 
vant factois, and no factoi should be counted more than once let it is 
siupnsmg how often eiiois of incompleteness and double counting 
appeal in cost estimates and calculations Enois of this sort aie not 
always easily avoided, but theie are some checks which can be applied 

1 No estimate should evei be submitted without being cheol ed for 
omissions and duplications at least to the extent of being reviewed 
by someone othei than the peison who made the estimate 

2 If the estimate can be compared with some previous job oi similar 
set of opeiations, there is reason to expect omissions or duplications 
to be caught 

3 Sometimes it mav be advisable to cheek the detailed estimate by 
comparing it with some kind of shortcut calculation to establish 
a ceitaiii amount of reasonableness Even a comparison with some 
loiigh standards or rule of thumb guess may have usefulness m 
deciding wliethei or not errors of omission or duplication have oc 
ciirred 

The best that can be hoped for is that large omissions oi duplications 
aie avoided oi detected before the estimate is submitted 


Estimating Department 

ORGANIZATION OF ESTIMATING DEPARTMENT —The 
degree of centralization of the estimatmg organization la answeied dif- 
feiently in indpstiial plants The advantage of centralization is that it 
msmes speed in the prcpaiation of estimates Decentialization, however, 
offers the following advantages 

1 Bach department having a hand in preparing the estimate feels 
obliged to meet it when lequired 

2 Entire plant personnel acts as specialized estimating consultants in 
giving the latest developments, and most accurate lufoiiuation 
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Disadvantages of decentralization are stated by White (N ACA Bui 
letm, \ol 19) 

On the other hand in a decentralized eBtimatiug organization there is 
considerable delay and lost time m passing nifoimation through several 
departments often back and forth It is difficult to secure complete and 
accurate transfer of thought protressivUv through seveial departments 
Information and estimates become distorted and niisdnected when han 
died tiom person to peison In this tjpe of oiganization each department 
IS inelined to estimate its own responsibilities conservatively and hesitates 
committing itself without ample coiisidei ation 

Cost estimating may be under the supervision of the sales Manage! 
financial manager, production manager, or general manager The ideal 
oiganization would provide for having the cost estimating division under 
the direct supervision of the general inanagei so that it would not be 
subject to the direct influence of the sales manager, financial manager or 
piodnctiou manager and so tend to favor any one of these departments in 
fixing prices of merchandise 

FUNCTIONS OF ESTIMATING DEPARTMENT —The prin 
oipal functions perfoimed by a cost estimating depaitment are as fol 
lows 

1 Estimating for the purpose of setting sales prices 

2 Estimating toi setting standards for accounting purposes 

3 Estimating foi puipose of dateimming whether or not to engage in 
certain kinds of business 

The cost estimating depaitment, in many oases, is also the price fixing 
depaitment The puce fixing function is not a function which depends 
entiiely on figuies piepaied by the coat estimating depaitment, as modi 
fioations may have to be made to confoim with general economic con 
ditions maiket conditions, competition financial struotme of the com 
pany domg the sellmg, togethei with the speculative factor of what all 
of these conditions may be in the futuie 

QUALIFICATIONS OF ESTIMATOR— Experience of the per 
sonuel of the cost estimating depaitment should include both general 
and cost accounting experience, some engmeeung tiaming, ability to 
read bluepimts, some pioduction experience, and thoiough knowledge 
of shop layout and equipment, also ability to keep abieast of economic 
conditions which aie constantly changing 

The cost estimator and price fixer lequires a knowledge of cost ao 
counting so that he may be able to read cost analysis sheets and cost 
statements, and to make piopei deductions theiefiom m using these 
lecoids foi estimating costs He lequiies a knowledge of geneial account 
mg to enable him propeily to deteimme lelative burden charges which 
pievmil at time of malung the estimates He must know why buiden 
rates aie going up oi down, and must also know the lelation of buiden 
lates to geneial production, increases of cost of material and labor and 
to assign lelative values to these items and deteimme what figures are 
to be used in his cost estimates 

The cost estimatoi must hav e some engineering ability because he is 
constantly confionted with problems of estimating on products which 
have not been previously manufactuied and on which regular engineei 
mg time cannot be spent This lefeis to simple engineering problems 
and not to those involving sti esses and strains, electrical chaiactenstics, 
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chemical analysis, etc Cost estimator’s engmeenng ability should enable 
him to determine whether or not future engmeenng work is necessary 
befoie pioceedmg with the cost estimate 

One of the necessary qualities of a cost estimator is a thoiough knowl- 
edge of the plant layout production methods, and machinery and tools 
available If a new pioduct comes m foi estimating he should know in 
all ordinaiy cases wheie the product is to be made what piocesses aie 
necessaiy foi its manufactuie, what piite labor wdl be used kinds of 
matenal which will be worked upon, and what machines and tools aie 
available foi its production He should have a knowledge of tools and 
equipment on hand so as to guard against estimating on new tools where 
old ones may be usable He should know the production capacity of 
the plant so that he can determme whether oi not the time allowed for 
production is suflBcient He should also keep m touch with the ciiiient 
pioduotion so as to determine if space is available m case the oidei was 
received and whether it may be necessary to install new equipment or 
woik oveitime 

If the cost estimator sets puces, he must keep in touch with the general 
economic condition of the country so as to determine m his own mind 
whethei or not commodity puces may be expected to inciease oi de 
ciease whether labor prices may be expected to rise oi fall, whethei or 
not the maiket will absoib a large oi small quantity, whether greater 
sales effort and expenses aie necessary for the diotubution of the article 
to be priced, and determine m advance how much profit may be ex- 
pected o\ei certain periods of time from the sale of the article at either 
low, medium, or high prices 

In the organization of a cost estimatmg department requiung several 
employees, it may be feasible to employ suboidmates who are special 
ists m various lines of pioduction or specialists m the functions pievi- 
ously mentioned, such as a man fomihai with geneial and cost account- 
mg, an engineei and diaftsman, a production man, and a subordinate 
staff foi clerical, stenogiaphic, and filing work 

ROUTING OF ESTIMATES —The actual routing of estimates 
varies The case of an instiument manufacture! shows the caie taken in 
connection with each estimate According to Nevms (N ACA Biilletm 
vol 16), a cost report and analysis (Fig 19) is issued by the sales de 
paitment in tiiplicate It is sent to the cost department where it is read 
and the procedure deteimined It is then foiwaided to the planning de- 
paitment where engmeenng details aie worked out on duplicate copy 
Specifications foi the ordei are worked out on the reverse side of their 
copy, and rough sketches of special paits and pattern lequirements are 
prepared 

The methods study department then establishes loutmgs foi special 
parts and tools, and estimates their cost The draftmg department does 
the same with i awmgs The cost department then summaiues the costs 
on then tiiplicate copy and returns the estimate to the sales department 
after approval by the managei The quotation is sent to the customer, 
and the request filed When an order is received, the estimate number is 
entered on it, for guidance of the production control section The cost 
department analyzes the costs on completion of the eider and advises 
sales department, if necessary, of changes m the basis of pricing 
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Another company follows the estimating routine desoiibod below 
(N A C A Bulletin, vol 19) 

The sales department receives the customers’ inquiries and supplies the 
necessaij drawings and specifications After consulting the estimating 
department they issue a request to the involved departments for an csti 
mate The engineering department appioies the design of the pioduct and 
specifies the type and usage of material The tool depaitment outlines the 
process lists and prices the tools and equipment The standards depart 
ment approves the outlined process and estimates the diiect laboi cost 
Tlie purchasing department puces the material and secuies suhquotations 
on pui chased details 

The estimating department a section of the conti oiler’s division, coordi 
nates the contiibutions of the other departments to insure the accora 
plishment of a sound estimate and fulfilment of the customei a and sales 
departments requests It checks the accuiacy and reasonableness of the 
estimated material process labor, and tools It applies the biiiden and 
summarizes the factory cost It is also the responsibility of the estimating 
department to analyze and justify all the details of the estimate It must 
piepaie when necessary breakdowns and special studies to aid the sales 
depaitment in detei mining, ei.plaining and selling their quotation 

FOLLOWUP OF ESTIMATE— The estimate is not complete 
unless actual costs aie ascertained and compared with estimated costs 
In fact by using estimates as standaids, they can be used to conti ol 
costs Variances between estimated and actual costs must be followed up 
and analyzed to see if 

1 Actual costs are at fault 

2 Estimating data need correction 


Estimating Cost System 

DEFINITION —An estunatmg cost system is one in which piede- 
termmed unit hguies foi material, labor, and manufactuiiug oveihead 
aie used ns a basis foi 

1 Recording costa m bool s of account 

2 Comparing such costs with actual costs 

3 Obtaining variation from cbtimates 

This tjpe of cost proceduie represents one of the shoit cut methods of 
costing by which it is hoped to obtain the benefits of a full-fledged cost 
system without the lattei’s expense 

COMPARISON OF ESTIMATING AND STANDARD COST 
SYSTEMS —Estimating cost piocedure is an older type ot costing than 
standard costs Points of similarity are 

1 Picdetermination of unit costa le, determining what costa ahould 
be 

2 Accounts are kept to show differences bet'ween estimated or stand 
ard and actual costs 

Points of contrast between the two systems aie 

1 Standards are, as a rule more scientifically determined than cost 
estimates 
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2 Use made of variance accounts 

a Under estimating cost sjstem variances are used to correct csti 

b In standuid costs vai lances are analyzed to determine causes of 

3 Estimates aie ordinarilj prepared for a gi\en project or batch of 
goods standaids aie moie uni\ersal and are related to plant 
capacity 

Gillespie (Intioduetoiy Cost Accounting) diffeicntiutes between esti 
mated and standaid costs as follows 

1 Estimate costs are computed on the basis of the best available lufoi 
ination, lecent cost sheets price files etc modified by expectanev 

2 Standard costs aie based upon engineering studies of peifoimanee 
or expected perfoimance Thus labor times might be determined by 
scientific time study of standardized operations mateiials quanti 
ties by a study ot maximum allowances etc 

At best, however, the distinction between estimatmg and standard 
costs is tenuous, and lepresents moie a point of view than any mheient 
differences 

EXTENT OF USE OF ESTIMATED COSTS —Whei ever it is 
necessaiy to quote sellmg prices in advance of pioduotion, estimating 
costs aie in oidei Amidon and Lang (Essentials of Cost Acoountmg) 
state 

The shoe and clothing industries fuinisli excellent examples of plants 
using estimated costs In both of these industiies the element of stjle lia 
become piedomiuant It is necessarj to mal e up samples quote selling 
prices and take oiders fai ahead of the actual manufaotuimg Mann 


to be uiipioiitable 

Accoidmg to Dohi, Inghiam, and Loie (Cost Accounting), the esti 
mating cost procedure may be used under any of the following oondi 
tions 

1 Wlieie the manufacturing operations are simple 

2 Wlicic tlio products aie few and of uniform style, sizes oi shapes 

3 Wheie theie is little vaiiation in cost fioin one cost period to 
another 

4 Where the owners of the business do not lequiie detailed cost pro 
cedme or do not desire to incur the expense of a complete cost 
SI stem 



Sec 11] ESTIMATING COST SYSTEM 613 

Compared with a complete cost s\stem, estimating cost procedure 
gnes the followmg results, according to the same souico 

1 Unit costs estimated at first and corrected from time to time to a 
fan degiee of accuracj 

2 Faiily comprehensiie cost analysis 

3 Cost of sales without the mieutoiy method though based on the 
estimates and lequiriiig the physical imentoiy to \eiifj the accuracy 
of the estimates 

advantages of estimating cost system —A dvan- 
tages of estimatmg cost systems aie as follows 

1 Low cost operation of the system 

2 Under some ciicumstances the system yields all information required 

3 Preparation of estimated cost in advance ot production leads to 
sound sales policy 

4 The sv stem may be used as a stepping stone to a complete cost sj s 
tem of the standard cost type During transition to scientific cost 
standaids the somewhat ciuder cost estimates may serve 

disadvantages of estimated costs— U nit costs being 

estimated aie nevei quite coirect Although collections are applied at 
the end of each cost period, the changed conditions durmg the next 
pciiod male even the conected estimates iinieliable This point is em- 
phasized by Dohr, Inghiam, and Love (Cost Accounting) 

Selling prices may be established on a supposed unit cost which turns 
out to be grossly inadequate so that many sales have been made at a loss 
Tins situation can be avoided to a ceitain extent by giving eaietul con 
sideration to possible changes m conditions but the uncertainty can never 
he wholly eliminated The more complex the manufacturing operations 
and the moie varied the product, the less likely are the estimalos to be 

These authors also point out that where analysis of estimates is by 
elements of cost 

it 18 not possible to tell how the estimates on the various products 
agree with actual costs' It is entirely possible that factoiy expense esti 
mates as a whole turn out to be too low but in this situation some prod 
uots may be shown with factory expenses set too high In the process of 
adjustment the estimates will be raised so that m the case of a few piod 
ucts the error will be augmented lather than corrected Sales prices 
based on tlie estimated costs may result in the reduction of sales wheie 
such sales are m fact the most profitable of the entire line 

ESSENTIALS OF ESTIMATING SYSTEM —The basic require- 
ments of forms peculiar to this system aie 

1 Schedule of Estimated Coats 

2 Iii\ entory Schedule 

3 Analysis of Coat of Sales 

Schedule of Estimated Costs —Detailed discussion of problems con- 
fionting the estimator is presented later in this Section The result of 
an eotimatoi’s woik is shown in an estimatmg cost schedule Fig 20 
shows standaid estimate sheet of United Typothetae of Ameiica In Fig 
21 is piesented a summary cost estimate foi a shoe manufacturer The 
face of the form lists all material charges, the leveise side shows a 
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summary cif labor and expense chaiges Because of the large number of 
labor operations, these aie shown m detail on a special cost estimate 
sheet (Fig 22) The summary sehedule (Fig 21) also shows the method 
for aiiiving at a selhng price 

Inventory Schedule — The piesence of an inventory schedule does not 
neee'isaiily involve takmg a physical inventoiy Raw mateiial and fin- 
ished stock ledgers aie maintained to furmsh perpetual inventory bal- 
ances Physical mventory is, howevei, usually taken to check work in 
process balances and to estimate their stage of completion This is 
stated by Amidon and Lang as follows 
The balance of work m process inventoiies can be detei mined by com 
paring the quantities charged to the factory with the finished production 
turned mer by the iaetory to finished goods stockroom For instance the 
stores lequisitions of a garment factory for a given month might show 
3 000 yards of cloth has been issued to the cutting loom The schedule of 
estimated costs is then consulted This schedule shows the jaidage requiiod 
to mil e one gaiment Assuming three yards to a garment the equivalent 
of 1 000 garments hai e been put into process Next the factoiv’s produc 
tion report shows that 800 finished gaiments have been placed in stock 
It must be evident therefore that 200 garments are still in piocess All 
that need be done is to estimate the stage of completion which is then 
hated on the inventory schedule The inventory is then costed on the basis 
of the figures contained m the schedule of estimated coats taking into eon 
Bideration of oouise the stage of completion The resulting figure is the 
woil in process mventory which is recorded on the books 
Cost of Sales Analysis —When a sale is made, it is necessary to de- 
tei mine cost of sales at estimated cost Since one sale may covei a lange 
of pioducts, it IS customary to analyze sales and summaiize their cost 
on a special summaiy which serves as a basis for a monthly ohaige to 
cost of sales 

SUMMARY OF ESTIMATING COST PROCEDURE -The 
aocountmg piocedure foi estimated costs is staled by Amidon and Lang 

1 Open the necessary cost controlling aecounta in pai ticular the Work 
m Pi ocess account oi accounts their number depending on the degree 
of veiifiention desired 

2 Stores account is handled m the usual manner on the basis of actual 
costs 

3 Work in Process is debited for the material labor and manufvo 
tunng expense at actual costa, it is credited £oi the finished pro 
duction at estimated costs 

4 The inventory or work in process is determined as to quantity by 
comparing the mateiial issued to the factory with the summary of 
completed production, or if this pioceduie offeis difficulties by a 
physical inventory 

5 The mventory of work in process is then priced at estimated costs 
taking into oonsideiation the stage of completion 

6 The balance m Work m Piocess account is closed out to a Cost 
Adjustment or Variation Cost which may m turn he closed out to 
Profit and Loss or spread as a correction over the work in piocess 
inventory and the goods completed during the peiiod 

7 Finished Goods account is debited and ci edited at estimated costs 

8 Cost of Sales is debited at estimated costs 

0 The estimates after the variation has been calculated are then cor 
rected and the corrected estimates used thereafter 
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VARIATION OF ACTUAL FROM ESTIMATED COSTS - 

Vaiiations piehent m the Woik m Pioce&a account oi accounts may be 
disposed of bj 


the pel 10(1 This affects Finished Goods and Cost of Salts 
Spreading the \aiiaiice o\ei the effective oi equivalent pioduction 
This affects Woilv lu Piocess Finished Goods, and Cost of Sales 
Spieading the laiunec on the basis of values 
Closing \aiiance into Reserve for Over and Under Vaiiances 


By disti ibiitiEg the taiwnct account, estimates aie collected and 
mtentoiy balances adjusted to bung them m line with the corrected 
estimates If the vaiiance is not too laige, the difference may be closed 
to Cost of Sales oi Profit and Loss If, however the difference exceeds 
a leasonable limit, it is best to go back and appoition it 


VARIANCES AND COST CLASSIFICATIONS —Basically an 
estimating cost system depends on compauson of actual with estimated 
costs In obtaining vaiiances the amount of detail depends on the extent 
of the cost classification The latter may be kept by 


1 Total costs 

2 Elements 

3 Pioducts 

4 Departments 

5 Oi auj combination of the above 

Analysis by Total Costs— In the fiist case mentioned, a single 'Work 
in Pioeess account sufiices The balance of the account thus represents 
a net vanation between actual and estimated costs While this method 
IS oheapei to operate than the othei cases mentioned above, it yields 
less infoimation to management Accoidmg to Gillespie (Intioduotoiy 
Cost Accounting), 

there is the danger that the net vaiiation may he the halanoB of a debit 
variation foi ceitain elements and a credit laiiation toi other elements 
Thus the lad of analysis obaoiues infoimation that is important to the 
management 

For the other cases, subdivided Work in Process accounts aie indi 
oated according to the degiee of subclasaification desired Where detailed 
analj sis is wanted tor a large numbei of departments and products the 
system may bioak down due to the excessive numbei of accounts to be 
earned In such cases it is best to rely on punched cards and soitmg 
and tabulating equipment to furnish desued data 

Analysis by Elements of Cost — The most common method of com 
paling actual and estimated costs is by cost elements The following 
problem adapted fiom Amidon and Lang (Evsentmls of Cost Account 
ing) illustiates the complete accounting pioceduie 


1 Estimated Unit Cost by Blcnieiits 
Diiect Mateiial 
Direct Labor 
Maimfactiuing Expense 
Total 


$2 00 
3 20 
2 30 
g7 50 
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2 Actual Cobts taken from usual sources of information are 

Dnect Materials and Supplies Issued 
Direct Labor 
Manufacturing Expense 

3 Pioduction Data 


Labor 40% complete 
Expense 40% complete 

I Completed and Transferied to Pinislied Goods 
Closing Inventory 
Material all issued 
Laboi and Expense, 60% complete 
Sold 


$4 500 00 
8 500 00 
1 800 00 


Units 

600 


1,600 


1 Journal entries 

2 Vaiiance distribution ovci inventories and Cost of Sales on basis of 
effective production 

3 Completed ledger accounts foi Work in Process Finielied Goods 
Cost of Sales and Variance 


Solution 


( 1 ) 

Mateiial m Piooess 

Raw JIaterial and Supplies 
To ohaige actual cost of material to production 


I 4 600 00 

? 4 600 00 


(2) 

Laboi in Process 8,500 00 

Payroll Accrued 

To charge actual labor cost to production 

(3) 

Manufacturing Expense in Process 1 800 00 

Manufacturing Expense 
To charge actual expense to production 

(4) 

Pinislied Goods 15 000 00 

Material in Process 
Labor in Process 

Manufacturing Expense in Process 
To transfer estimated cost of completed production 
(2 000 X $7 60) 

Material (2 000 X $2 00) 5.4 000 00 

Labor (2 000 X $3 20) 6 400 00 

Expense (2 000 X $2 30) 4 600 00 


8 600 00 


4 000 00 
6 400 00 
4 BOO 00 


(6) 

Cost of Sales 11250 00 

Finished Goods 11 260 00 

To transfer estimated cost of goods sold (1,500 X 
$7 60) 
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Material in Process (New) , 

Labor m Process (New) 

Manufacturing Expense in Process (New) 
Material in Process (Old) 

Labor in Process (Old) 

Manufacturing Expense in Piocess (Old) 

To inventory goods in process at estimated cost 
Mateiial (400 X $2 00) 

Tabor (400 X 60% X $3 20) 

Expense (400 X 60% X $2 30) 


800 00 
768 00 
652 00 


800 00 
768 00 
562 00 


Variances m Work in Process accounts at this stage aie as follows 


1 Material estimates too low by $ 700 00 

2 Labor estimates too low by 1 972 00 

3 Manufacturing expense estimates too bigb by 2 862 00 

4 Total estimate too high bj $ 220 00 


These variances aie distributed on the basis of the effective pro- 
duction (Eig 23) Note that distribution foi material differs fiom dis- 
tribution foi labor and expense because effective pioduotion foi these 
elements vanes As foi mateiial, a coirection is applied based on 400 
units in work in process at the end of the period Since all mateiial is 
already issued, the full unit chaige la applied Theie are 600 units left 
m finished goods, hence the coirection amounts to 500 X$ 36842, or 
$18421 There weie 1 600 units sold, but of these 500 represented inven- 
tory at beginmng of peiiod, on which all material had been issued in 
prior period, hence the collection applies to only 1000 units By simi- 
lar leasomng corrections aie established foi labor and expense 


Entiles to leooid variances and to close the accounts aie as follows 


(7) 

Mauufaotmmg Expense m Process 
Material in Process 
Labor in Process 
Vaiiance from Estimates 
To close variances in Work in Process and transfer 
net balance to special Variance Account 


$ 


700 00 
1 972 00 
220 00 


(8) 

Variance from Estimates 
Mateiial in Process (New) 

Labor in Process (New) 

Maniifaeturmg Expense m Process (New) 
Eiiiished Goods (New) 

Cost of Sales i n j. 

To distribute net variance to inventories and Cost 
of Sales (see Eig 23) 

(9) 

Profit and Loss 
Cost of Sales 

To close Cost of Sales account 


220 00 
147 37 
232 00 


11,032 14 


11,032 14 
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Material i 

:n Process 


Ini entory at beginning 
(500 X $2 00) 

Raw Material (1) 

$ 1 000 00 

4 500 00 

Finished Goods (4) 
Inventory at end (8) 
Vaiiance (7) 

$ 4 000 00 
800 00 
700 00 


$ 6 500 00 


THoom 

Inventory (New) (6) 
Collection (8) 

$ 800 00 
147 37 




Labor in 

Process 


Inventoii at beginning 
(500 X 10% X $3 20) 
Payioll (2) 

Inventoij (New) (8) 
Correction (8) 

$ 040 00 

8 500 00 
$ 9 140 00 
$ 708 00 

232 00 

Finished Goods (4) 
Inventory at end (6) 
Variance (7) 

$ 6 400 00 
768 00 

1 972 00 
$ 9 140 00 

Mimifactobino Expense in Proofss 


Inventory at beginning 
(600 X 40% X $2 30) 
Actual Expense (3) 
Variance (7) 

$ 400 00 

1 800 00 

2 892 00 
$ 6 152 00 

Finished Goods (4) 
Inventory at end (6) 

$ 4 600 00 
552 00 

$ 5 152 00 

Inventory (New) (6) 

$ 652 00 

Correction (S) 

$ 340^ 


Finished Goods 


luventoiy at beginning 
Woik in Piocess (4) 

$15 000 00 

Cost of Sales (5) 
Inventory at end 

$11 250 00 

3 750 00 


$16 000 00 


$15 000 00 

Ini entory 

$ 3 760 00 

Coireotion (8) 

$ 4128 


Cost op Sues 


Finished Goods (5) 

$11,260 00 

1 Corieotion (8) 

PAL (9) 

$ 217 80 
11 032 14 


$11 250 00 


$11 250 00 

Vabiancc FB( 

iM Estimates 


Distiibution (8) 

$ 220 00 

j Work in Process (7) 

$ 220 00 


ALTERNATIVE TREATMENT OF MANUFACTURING EX 
PENSE— In the illustration above, actual expense was charged to 
Woik in Pioce‘'3 The usual tieatment is to chaige Work m Process 
tlnough pi edetei mined expense rates If the latter method is followed, 
Woik in Piocess is debited and credited at estimated cost of manufac 
turing expense Hence no variance is shown in Work in Piocess, it 
appears however, in closing out applied against actual expenses In 
place of entiy (3) in the above solution, the following entries aie made 
The ledger accounts are modified accordingly 
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Actual Manufacturing Expense $1 800 00 

Suniliy Accounts 

To charge aetu U expense to standing orders and 
piopti control account 

(3b) 

Manufacturing Expense m Process 4 602 00 

Applied Manufacturing Expense 
To charge Work m Pioeess for estimated expense of 
2 040 effectii e units at ^2 30 per unit 

(3c) 

Applied Manufactumig Expense 4 892 00 

Actual hlaniiiactui mg Expense 
Variance from Estimates 

To close actual Uoamst applied expense and establish 
expense \arianoa 


$1 800 00 


4 002 00 


1 800 00 
2 892 00 


Aotuai, MANUFACTunwG Expense 

Standing Oideis (3a) $1 800 00 j To close (3c) $1 800 00 

Applied Manpfactphino ExrE^sL 

To close (3c) $4 692 00 | Work m Pioeess (3b) $4 092 00 


MAiTurACTPBiiio Expanse in Pbocess 


Inventory (New ) (6) 


$ 460 00 Finished Goods (4) 

4 692 00 Inventory at end (6) 
$5 152 00 
$ 552 00 


$4 000 00 
552 00 
85 152 00 


Entiy (3o) obviously would modify entry (7) m the first solution 
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Definitions 

DIRECT MATERIAL — ^Diiect mateiial is one of many teims used 
by coat accountants m lefenmg to the classifications of materials and 
supplies Othei teims aie law mateiial, mdiiect mateiial, supplies, stoies 
and finished paiLs Van Sickle (Cost Accounting) defines diiect material 
as follows 

For an item of raw mateiial to he classified as direct material it must 
ho possible to measure the cost of the mateiial that is apph''able to each 
unit of product or job manufactured 
The Manual of the Machmoiy Builders’ Society defines diiect mate- 
iial as 

mateiial which can be specifically charged to production orders or 
to any class oi tjpe of product and which foims a part of the finished 
pioduot also hoses and containers made specifically therefor 
Tieasuiy Decision 5000, Sec 26 9, defines diiect materials as 
Materials, such as those purchased for stock and subsequently issued 
for contract opeiations and those acquired under subcontracts which be 
come a component pait of the finished product oi which aie used directly 
in fabi mating, converting or processing such materials oi parts 
In usmg the adjective “direct” to qualify the noun “material,” it is 
undeistood that reference is to pioduct costa, not depaitmental costs 
4.ocoidingly, the term diiect material is a mattei of dehmtion, mate 
rial IS direct only if it can definitely and conveniently be identified with 
or chaiged to a paiticular product, job, or process If it cannot conv en- 
lently oi economically be chaiged m this way, it should be classed as 
an mdirect material to be spread over piodiiction on some logical 
basis 

Geneially spealung, materials piesent m the finished pioduct aie 
classed as dnect materials Howevei, theie aie exceptions in the foim 
of direct materials not physically piesent m the finished article Thus 
m the case of a finishing or polishing mateiial consumed m the opera- 
tion the mateiial does not become a part of the pioduct, yet it can 
logically be treated as a direct mateiial cost When so tieated more 
aocuiate costs are seemed than when it is treated as an mdiieot cost 
Accuracy of unit costs is the guiding principle which dictates the 
method foi practical purposes On the basis of this test, cost of material 
029 
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may be consideied and accounted foi as a dneot matenal cost, even 
though that matenal has not physically oi chemionlly become a part 
of the pioduet 

Piactice m vanous industiies is not unifoim oi consistent with lespect 
to what constitutes diiect matenal In punting mdustiy it consists of 
papei, mk, bmdeiy matenals electios engiacinoS ait work outside 
machine composition, outside piess woik outside ruling and binding, 
nnd any miscellaneous pui chases used on specific oiders 

Other examples aie lumbei haidwiie, glue, Minish and paint in the 
manufactuie of fuimtuie, and steel, tin lumbei coppei, bia s, gla^s 
Tubbei cloth, screws, bolts, nuts etc, used m the manufactuie of auto 
mobiles 


As an indication of matenals classified as diiect m one mdustiw, the 
list of direct materials cont lined in the Manual of Standaid Cost 
countmg foi Paint and Varnish Biush Manufactuiers is guen below 

1 Bristles 8 Nails and luets 

2 Handles and blocks 0 Paint vaiiush stain lacquer 

3 Pei rules 10 Stamping paper 

4 Strap 11 Boxes and labels (ineludiug 

6 Rubber display boxes) 

Q Cement or glue 12 Papei twine lubber bands 

7 Plugs and sliips (oi any and othei matenal used in a 

othei fillers) similai manner 


In many industries a product is not finished until it has been packed 
01 boxed In such mdustiies, the cost of wiapping and paclung material 
which becomes part ot the unit sold to ultimate customer is piopeily 
tieated as a duoct matenal cost Thus, m the hosieiy mdustiy such 
packing materials as tickets labels, bands, papei and boxes aie olassi 
fled ns dnect matenals In tlie elcctiio manufaotuiing mdustiy the cost 
of oaitons and pasteboaid boxes m which pioducts aie packed foi dis 
play puiposes and foi protection while m stock are tieated as direct 
matenal costs 

Such packaging cost should be distmguished fiom packing for ship 
ment, which m the uniform accounting manual tor the electiical manu 
factunng industry is dexonhed as “boxing” and tieated as a sepaiate and 
dneot addition to the cost of goods sold 


RAW MATERIAL — Raw matenal has been defined by Mitchell 
(Pui chasing) as 

Commodities which will be consumed or changed in foim during the 
mamifactuliug pioeess in the pm chasers plant Pig iron wheat fat 
stccis coal and lumber all aie raw materials in that they supply the 
basis for manutactuiing opeiatioiis in wellluown industries 

In many cases the finished pioduet m one manufacturing stage be 
comes the raw material foi the next Thus wheat is the law matenal m 
floiu milling, but the flour becomes the law material in a bakeiy Again, 
finished paits puicliased lepresenting the yendoi’s finished pioduet repie 
sent the law matenal of the purcliasei It is foi this lenson that the 
teims raw material and direct matenal aie sometimes used synony 
mously 

INDIRECT MATERIAL — ^Indiiect material has been defined by 
the Joint Committee on Management Teimmology as 
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All material which la of a general character no matter how essential to 
pioduction but which cannot be definitelj assigned to a given tangible 
piece 01 the making of iu\ entoriable tangible assets 
Thus indirect materials cover all those material items not chatged 
directly to the pioduct They aie those necessary to manufacturing 
operations but which do not entei into or make up a part of the article 
bemg made Examples aie oil, grease, and waste for the machines 
brooms, rags, and cleaning mateiials for jamtois, and vaiious account- 
ing foims used in collecting cost data Often the costa of ceitam direct 
materials used aie insignificant and difficult to allocate to the manufac- 
tuied product and are mcluded under indirect materials Examples are 
nails used in making boxes, and glue used in bookbindmg 
SUPPLIES — Supplies represent materials used for purposes other 
than production, classified into a number of functional groups, such as 
factoiy supplies, office supplies, delivery supplies packing and shipping 
supplies None of these enteis directly into the product manufactured 
Factory supplies is used m some conoeins synonymously with indi- 
rect materials Examples were given above under indirect materials 
Factory supplies aie used in manufactmmg operations, but do not 
become part of article manufactured 
Office supplies include such items as paper pencils, stationeiy busi- 
ness foims, stencils oaibon paper, ink, etc Those office supplies used m 
connection with the accumulation of mamifactunng coat data may be 
classed as faotoiy office supplies Other office supplies used are charged 
to sellmg and administrative expense 
Delivery, packing, and shipping supplies include such things as 
wiapping paper, tags, twme glue cartons, boxes, packing and crating 
mateiial, etc In most cases these supplies when used are classed with 
sellmg expense 

Conti actors working on government oiders are permitted to charge 
to a Supplies account material which forms a component part of the 
product but which has not been tieated as direct material 
Beaudry (NACA Bulletin, vol 22) suggests the following classifi- 
cation of supplies inventories 


6 

6 



g (and fuel) 
id trucking supplies 


Comments by Beaudry on the above groups are as follows 
The supplies usually become a part of the current expenses vhen app 
Houever maiij of the supplies become phj sieally a part of the fixed asi 
When used seivioe supplies, office supplies and a part of poWer p 
supplies especially fuel become expenses They are ordinarily apphei 
burden Storing shipping and trucking supplies may be applied as bu: 
or as selling expenses, or partly as both Some of the trucking sup] 
may become a part of the fixed assets although charged as expi 
Maintenance supplies and repair supplies are customarily charged to 
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penses or buiden but actually the aupphes themselves usually become a 
part of plant or equipment Constiuction supplies may, to a small extent 
be foi repaii purposes in iihich case tbcy may be charged to expenses but! 
nevertheless they become a pait of the fixed asset plant hlost construe 
tion supplies, however, flow directly into new plant and are charged to 
fixed assets 

Materials which enter diiectly into the finished pioduct but cannot 
be accuiately and economically chiiged diiectly to it because of the 
small quantities used oi difficulty of measuring consumption, aie often 
tieated as indnect costs Howecei, in many industiies methods have 
been dec eloped for applying such costs diiectly thiough the use ot 
standard oi estimated allowances Thus in the Standaid Accounting and 
Cost System Manual piepared by the Machineiy Builders’ Society, it 13 
stated that duect mateiials may be of two types, as follows 

Allocated Direct Materials — Materials which can he leadily traced to 
specifio units of product should, of couise, he allocated directly thereto 

Unallocated Direct Materials — ^laterials such as paint enamel japan, 
acid plating and impregnating substances when they cannot be tinced 
directly to specifio units ot pioduct may he allocated upon bases such as 

1 Percentage of allocated direct material 

2 Pei ceil tage of toiiespoiidmg direct labor cost 

3 Amounts pei unit of pioduct doteimined by means of periodical 
observations studies, and tests 

The use of the teim “unallocated duect material” is unfoitunate, since 
allocation on any basis implies that no direct measuieinent takes place, 
and, following the basic definition of duect mateual, the above men 
tioned items constitute indirect materials But by applying costs of 
such mateual separately lather than in combination with other indiieot 
factoiy costa a moie accuiate umt cost is undoubtedly deteimined 

STORES — ^This is a generic teim that includes both direct and indi 
lect mateiials It includes all raw mateual, all duect and indirect mate 
rials all finished parts, and all supplies used in manufaotuie Teim 
“stoies” is used sometimes to include finished goods In the latter case 
the cost accountant differentiates between raw mateual stoies, finished 
paits stoies, and finished goods stores 

FINISHED PARTS AND PURCHASED PARTS —Pimshed 
paits aie consideied duect material under each of following conditions 

1 Wlien pui chased and assembled into a finished pioduct 

2 When mairafactuitd fiom law mattimls m one department or dm 
Sion of a plant, placed in finished parts stoies and then leissued for 
assembling into finished pioduct 

Some companies opeiate laigely as assembly organizations, puichasing 
paits flora otlieis, while other companies purchase some individual parts 
which they are not equipped to produce and combine them with their 
own piodiicts Such purchased parts, when acqiuied fiom an independ 
ent company 01 a sepaiate manufactuimg division of the same company, 
are piopeily tieated as duect material costs of the purchasing company 
or division Thus, the manual prepaied by the Machinery Builders’ 
Society provides that 
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cost of material parts and devices produced either by an outside 
manufacture! or by a contributing department may be considered as part 
of direct material and be shonn as such on the summary cost sheet 

Got eminent regulations concerning purchased parts on. war contracts 
provide 

Material cost inclndes all purchased materials and fabricated parts 
entcrinij directly into the product or which are used directly in fabricating, 
converting or processing such materials or parts Purchases made spe 
cifically for the contract should be charged at their actual prices 

In some cases it is considered desirable to account separately lor sucu 
piiiohased parts The Uniform Accounting Manual for the Rubber 
Manufacturmg Industry has, in addition to diiect matenal classification 
a sepaiate gioupmg for what are described as extra materials made up 
generally of purchased parts assembled with the rubber product and 
packing materials used in connection with finished product 

Under modern manufacturmg conditions finished parts to a laige 
extent aie manufactured to supply replacement parts to consumers 
Theipfoie where finished parts are not used in manufacture but are 
produced for sale, they become m effect finished goods 


Control of Matenal and Supplies 

NEED FOR CONTROL— In geneial accounting, the common pro- 
cedure used in determmmg cost of mateiials and supplies consumed or 
sold is to deduct the value of the physical inventory at end of period fiom 
the sum of the mventory at beginning of period and the purchases duimg 
the peiiod The assumption is that all materials and supplies that have 
disappeaied during the period have been sold oi consumed m produc- 
tion To make certain that this is the case, careful contiol over mate- 
rials and supplies must be maintained, as much caie should be exercised 
m aocountmg for raw materials and supplies as is used in accounting 
for money Since raw materials and supplies are the equualent of cash, 
and since they make up an important pait of the cost of manufacturing, 
it IS essential that they should be safeguaided and accounted for piop- 
erly A thorough control of materials and supplies piovides information 
on the basis of which unfavorable developments may be checked or 
eliminated Specifically the advantages of such information may be 
stated as follows 

1 Eliminates waste m the use of raw materials and supplies 

2 Reduces the nsl of loss from fraud and theft 

3 Bool inventories are kept which facilitate the preparation of accu 
late monthly financial statements 

4 Furnishes quickly and accurately the value of materials and supplies 
used in various manufacturing departments 

5 Reduces to a minimum the capital tied np m inventories 

6 Fffects a reduction in investment in storage plant and equipment 

7 Prevents production delavs due to lack of materials by supplying 
the proper quantities at the right time 

8 Provides for accountability on the part of those in responsible 
positions 
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ORGANIZATION FOR RAW MATERIALS AND SUPPLIES 
CONTROL — Matenal and bupplies contiol to be effeotn e involves the 
following activities 

1 Pnichasiiit, 

2 Receuing and inspection 

d Storing and issuing 

4 Iveepiiig peipetual inventory records 

The purchasing department procuiea all netessaij goods of pioper 
quality to pioduce without mteiiuption, the finished aiticle at the low 
esL possible cost In geneial, the puicliasmg depaitment 

1 Receives or oiiginates reguests toi puichases 

2 Contacts suppliers for suitable pi iocs and deliveiics before writing 
purchase orders 

3 Prepaies and places purchase orders with vendors 

4 Follows up these orders to be sure goods hav e been shipped 

5 Assembles documents certifying that the pioper quahtv and quan 
tity ordered have been received 

6 Approves purchase invoice for pajmeut after checking prices iiid 
extensions unless this work is to be done b} the accounts pujable 
section 

The functions of the receiving and inspection department aie 

1 To receive all incoming lavv mateiials and supplies fiom various 
tianspoitation agencies, piopeilj sitmuc toi the same 

2 To veiily items leceived by count, weight, etc, lopoitiiig all short 

3 To inspect inateiials and supplies as to quahtv 

4 To deliver goods received to the pioper point ni the plant foi 
stoia^e except wheic a iiiatoiial handling depaitment perfoims this 
function 

5 To lufoim the puiehasing depaitment of all facta that luaj lequire 
adjustment ivitn vendoi 

Stores Department performs the following functions 

1 Receives and eheel a in all materials from the reeeiv mg department 

2 Stores all goods m a proper place clearly identihed through the 
use of a surtable code 

3 Issues materials and supplies for use upon piesentation of authoi 
ized requisitions 

4 Rccoids quantities leceived and issued on bin tags oi on stoeh 
ledger cards eonstrtuting the perpetual inventory lecords 

The inventory records department may be n subdiv ision of the cost 
accounting depaitment, although m many plants it m unit of the stores 
depaitment In either case the opeiating peisonnel, tint is, the stoics 
ledgei cleiks, take cliaige of the peipetual mv ontoiy lecoids Wheie 
the stoios depaitment operates these lecoiils the nioessitj foi bin tags 
IS obviated Thus the functions of puicliasmg leoeivmg and inspection, 
and stoies are not the lesponsibility of the cost accounting department 
but the activities of the other depaitments lesult in documents and 
lepoits on the basis of which the cost depaitment opeiites the formal 
cost lecoids (See presentation later rn this Section ) 
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Material Purchasing Forms and Records 


FORMS USED IN CONTROLLING PURCHASES —Forms 
and iccoids moat frequently found m controlling purchases aie 


1 Puichase itquiaition 

2 Request tui puce quotations 

3 Pui chase 01 del 


6 Receiving report 

7 Reoeuingreoistei 

8 Inspection report 


PURCHASE REQUISITION— This is a request by an authorized 
party sent to the puichasmg department to buy mateiids and supplies 
needed m the plant 


Form of Requisition —The foim of the requisition vanes with the 
accounting system in use, the need of the plant, and the point of origin 
I'loS 1 and 2 aie typical foims m use Requisitions should be of a size 
suitable foi filing and djffeient colored papei is used for various copies 
Some concerns use a “lush” ptnehase requisition of diSoient color 
(usually led) if mateiials and supplies are needed at once 
Point of Origin — A requisition may ongmate vnth a storesLeepei 
a foieman a depaitment head, or any other individual who is author 
izod by management to make such a lequest In many companies it is 
the duty of the stoies ledgei cleik to prepaie such lequisitions when the 
supply of stocked material falls below a pi edetei mined mimmum as 
shown on the stock caid (Fig 16) 


Number of Copies and Their Disposition —If the puiohase lequisi 
tion ongmates with the stoieskeeper, at least two copies are recpiued 
One IS letamed by the stoies depaitment and the othei sent to the piu- 
thasmg agent who keepsht to show his autlioiity tor makmg the puiohase 
Fig 1 shows a typical purchase requisition made out m tiiplioale It is 
ougmated by the stoies supeivisoi oi, m some cases, by a depaitment 
manage! The oiigmal and duplicate aie sent to the puichasmg depait- 
ment the tiiplicate bemg letamed by the oiiginatmg depaitment When 
the puiohase oidci is issued the vendoi, Older number routing, etc are 
entered on the requisition and returned to the originating depaitment as 
a notice that the puiohase oidei has been placed The ongmal is le- 
tained in the puichasmg depaitment files and may be filed by com- 
modity or vendoi It is sometimes attached to a copy of the purchase 

Some accountants howeier, feel that the return of the purchase le- 
quest to the oiigmatoi is unnecessary as involving too much red tape 

Pig 2 shows a purchase lequisition used by one manufacturer While 
it contains the same essential mfoimation as Fig 1, it contains moie 
detailed mstniotions The reverse side of the form contains mfoimation 
IS to \endor, addiess, piice teims of deliveiy, and cash discount It shows 
the high degiee of matenal contiol by the number and kinds of ap- 
pro\ al required 

Accounting Effects — ^No formal journal entiies aie required in con- 
nection with a puichase requisition It is often the piactice for the stoies 
depai tment to take a physical inventory at the time the purchase requi- 
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Fio 2 Purchase Reqmsitioa (uith detailed inatiuetiona) 


sition IS made out since inventory is piobalth at minimum and easiei 
to count Any discrepancies between phvaical and book in\ontoii6a aie 
tiaced and it the eiioi cannot be located, an inventory over and short 
repoit is made out The jouinal entiy adjusting the discrepancy is made 
at the end of the cost peiiod 

REQUEST FOR PRICE QUOTATIONS— After the piiichase 
lequisition has been lecened by the puichasino depirtment, it is neces- 
sary to deteimme with what vendor the oidei shall be placed Quality 
of product puce, and ability to make delivery are essential tactois in 
selecting the propel vendoi Infoimation is usually available in the 
depaitment to aid in this selection If the buyei is not satisfied that he 
has propel knowledge, lequests for price quotations aie sent out to 
various vendors These requests aie usually sent m duplicate to at 
least three vendois One copy is filled in and returned and the other 
kept by the yendoi The advantages of such leply forms aie 

1 Uniformity of quotations for tabulating and filing 

2 Assurance that all points are eoveied in the quotation 

3 Certainty that buyers teiins of purchase aie either accepted or 
definiteh rejected 
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Fio 4 Piite and Quotation Record 


Fig 3 illustrates a foim used m securing quotations In connection 
with request foi puce quotations, it is desirable to keep a quotation 
record card (Fig 4) so that quotations from vendois may be tabulated 
compared, and a decision made from whom to order 
PURCHASE ORDER — ^The contiact with the vendoi is entered 
into by the issuance and acceptance of a purchase oidei It gn es the 
vendoi authoiity to ship the lequiied goods and binds the buyei for 
payment The purchase order number should be used by the vendor 
on all invoices and i elated ooriespondence It must appear also on all 
packages Use of a puiohase order number m the above manner is of 
rnipoitance in verifying the receipt of goods, checking and compaiing 
with mvoioes, and in identif 3 img future correspondence lelatmg theicto 
Instniotions co\eiing these points usually appear prominently on the 
face of the purchase ordei, and may be further emphasized by clauses 
appearing on the back of the order 

Quantity of Goods Ordered —This must be stated plainly m figures 
or woids, 01 m both Frequently clauses aie inserted on the order form 
limiting the vendor’s light to oveiship oi undeisliip the quantity ordered 
unless written consent of the biiyei is obtained, for example 
Die quantity of mateiial ordered must not be exceeded without our 
permission in writing being first obtained 


Descnption of Goods — ^The ordei must be clear and specific incliid- 
mg grade, size, and weight of material required Clauses should be 
inserted allowing buyeis to return goods in case of failure on the sellei’s 
part to deliver exactly the light kind If materials are oideied subject 
to any unusual tests, a statement to that effect should be included on 
order Clauses that may appear on purchase orders aie illustiated below 


All goods shipped subject to our inspi 
notwithstanding piioi pa>ment to obtai: 

Goods rejected for infeiioi quality oi 
charge for transportation both wajs 


on and acceptance up 
ash discount 
ikmanship will be ret 


, ith 


One manufacturing company mserts the following clause on the back 


of its purchase oiders 
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All iiiatenals furnislieel must be the best of their respoctue 1 mds and 
mil be subject to oui inspection nid appioval at any time within thirty 
days attei iceeipt if lejected they ivill be held for disposition at your 
iisk and expense and any payment on account therefor will be promptly 
refunded by you 


Dehvery Date — The date goods aie to be shipped oi deliieied at the 
buyei’s phnt should be cleaily stated It appeals best to indicate the 
date of aiinal on the puichase oidei so that lesponsibility for tians 
poitation delays is shifted to yendoi Buyeis often leseive the right to 
cancel an oidei if theie is default m time of delivery A typical clause 
covciing the abo\e reads 

Failuie of shipper foi any reason to fulfill delivery as promised will be 
consideied sufficient cause to cancel this order 

Acknowledge order specitying best delivery 

The followmg is used by one manufactuier 

Delivery must be effected within the time stated on the purchase order 
failing which we reseive to ouisehee the right to purchase elsewhere and 
chaige you with any loss incurred as a result thereof or, at our own 
option, to cancel the order 

Shipping Instructions — ^These should include the point at which 
goods aie to be deliveied, touting desired, kind of packing lequiied and 
tianspoitation facility to be used, as expiess, paicel post, tiuck, fieight 
etc Examples of clauses msoited on puichase orders coveimg shippmg 
instiuctions aie 


No chaige allowed foi packing oi caitage 

Picking 01 callage will not be included in invoice price unless agreed 
upon in wilting 

All mnttiinl must he forwaided by the loute taking the low»st tiaiispor 
tation late (this includes inland and coastwise lessel service) or in aoooid 
ance with special shipping instiuctions issued b\ oui Traffic Department, 
otlieiwise the difference in fieight rates and extia cost of cartage will be 
charged to your account When usual terms of tariffs do not include insur 
ance shipments must be forwarded properly insured 
Send adiice of shipment as soon as material is foiwaided giving correct 
puichase order and requisition numbers, description of material, cai initials 
and numbers, and routing Poi fuel ore pig iron scrap^ stone sand and 
othei bnll materials use our form BH 1570a refractoiies use form BH 
1570b sending original to Purchasing Department Poi all other mateiials 
send copj of pad mg list to geneial stoieskeepei 
Jfaterial aiiiving without pioper notices will be held until the desired 
infoiiiiation is received and all costs incidental thereto will be chaiged 
to your account 

In addition to the shipping instructions the eoireot puichase order and 
loquisition nunibeis must be plainly maiked on all inateiial or packages 
I'or caiload shipments cais must be loaded to minimum capacity or the 
shippoi yvill he dunged yvitli the excess fieight we aie lecmiied to pay 
Each cai niiist be tagged yvitli the name ot shipper and desciiption of 
niateiial and puichase oidei and lequisition niimbeis 


Transportation Charges — ^Fob point should bs definitely stated in 
oidei to ay Old disputes This may be seller's plant, buyei’s plant or 
sellei’s plant with fieight allowed Piovision should be made as to 
wliethei the sellei should piepay the freight, whethei it is to be paid by 
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buj er, or whether the buj er after paying may deduct it from the invoice 
price The following is an example 

When terniB of (ldi\ erv are fob onr worlrB all railroad transportation 
cliaites (including teiininal switching service) on materials furnished 
under this order as well as for ser\ice in connection therewith must be 
at jour expense in accordance with the tariffs of the transportation lines 
and 1 ailroad companies as lawfully in effect at the time the shipments are 
moved or the service is performed 

Billing Instructions —These should covei the number of invoices re- 
quned, how invoices should be marked and to what place they should 
be mailed A typical example is “Mad invoice m triplicate and oiigmal 
bdl of lading to purchasing department ” One manufactuiei uses the fol- 
lowing statement 

Itemized hills in tiiplicate on forms enclosed must be rendered giving 
correct purchase order and requisition numbers and sent to at the 
time of each shipment (unless otherwise specified) accompanied by the 
original bill of lading oi express receipt otherwise we cannot prevent 
delays m payment of the account 

Bills should state terms of delivery, whether fob destination or point 
of shipment and whethei freight is prepaid or collect When terms are 
fob destination and freight is not prepaid, the amount of freight charges 
must he credited on the bill 

Send statement of account as soon as possible 

Prices — Those should be stated in the purchase oidei if they are based 
on quotations or piioi agreement Some concerns place puces on all 
purchase orders This has the advantage of bemg certain as to puce 
puor to shipment The disadvantages aie, additional cleiical expense on 
the pait of the vendee, and po'-sible loss of puce declines unknown to 
the buyer since the vendor’s billmg cleiks follow the puces stated m the 
puiohase order Clauses often included m purchase orders aSeotmg puces 


Orders filled at advance prices without our approval cannot be accepted 
It is understood and agreed that jou will not charge, without our eon 
sent a higher price for the goods called for by this order than nas last 
quoted or charged this ofiiee 

Terms of Payment —Teims must be definitely stated m the puichase 
order They include regular cash discounts, special discounts based on 
quantity oidered, and special terms as to payment by acceptance oi 
draft The following piotective clauses are often printed on the back of 
a puichase order 

Unless otherwise agreed to hills are payable between the 20th and 2Bth 
of the month following shipment, piovided the mateiial has been received 
Discount terms named are based upon the assumption that hills will be 
in our hands within three (3) days from date of shipment, otherwise vve 
■Kill assume that the discount is to he calculated from the date the hill 
reaches us allowing three days for transmission 
Any monejs due for materials furnished hereunder may at our option 
be applied by us to the payment of any sums which you or any of your 
afEhated oi subsidiary companies may owe us 
No drafts for purchases made hereby Mill he honored 
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Miscellaneous Clauses and Conditions — Some clauses inserted m 
purchase oideis depend upon conditions peculiar to a tiade or industiy 
The following examples are taken fiom the practice of vauous concerns 

You agree to protect uh against any infringements of patents on mate 
rials furnished by jou not of our design 

Sellei agiees that no pait of this order shall be sublet without pur 
chaser s approval 

When cost of tools involved in manufacture of parts covered by this 
order is included m puce pei unit, tools become propel ty of this company 
upon completion of our oiders 

This order is confidential between purchaser and seller and it is agieetl 
h} seller that none of details connected therewith shall be published or 
disclosed to any thud party without puichaser’s written permission 

Indemnity — You agree to indemnify and save harmless this Company 
and othei companies directly or indneetly owned oi contiolled and any 
purchaser from this Company of the materials equipment articles and/or 
structures called for by this purchase order tiom and against any and all 
costs damages, and/or expenses of any kind or natuie whatsoever which 
may arise out of or result from or be reasonably incurred m contesting 
a claim bv anv person firm or corporation that the manufacture piuchase 
use or sale of any of said mateiial equipment articles and/or stiuctuies 
infiinges anv letteis patent and jou fuither agree to indemnify and save 
harmless this Company from and against (a) loss of or damage to any 
and all patterns molds templates or mateiials deliveied to jou by this 
Complin so long ns the same shall be lU youi possession hoyyevei such 
loss 01 damage may occm and (b) any and all demand oi demands of 
CMiy nature or 1 iiid arising out of iniuiiea to or death of any of youi 
employees oi any employees of anj of your suhconti actors yvhile in on 
or neai the piemises of this Company hoyyeyei such injuiies oi death, may 
be caused 

Workmen’s Compensation Laws, Etc — You agree to comply with all 
proyisions of the Fedeial and/or State Woil men’s Compensation Laws 
and other applicable laws relatm^ to or affecting the employment of labor 

Liens — ^All mateiial deliyered and labor performed under this order 
shall be free of all hens and if the buyei requests a foinial release of all 
hens yyill be deliyered to the bujei 

Assignment — Our pm chase oidcrs shall not be assigned m whole or in 
part without oui pei mission 

Copies of Purchase Order — The numbei of copies of a purchase 
order to be made vanes with the accounting system in use and tho pui 
ch ise piocedme myohed At least foui copies of tho pmchase oider are 
usually leqiiired (Fig 5) 

Original is sent to lendor from whom purchase is made 
Second copy lo kept m the files of the pnichasiiig depaitment It is 
placed in the ‘Unfilled’ file until goods ue received, after yvhich it is 
tiinsieiied to the lulled” file It is used latci as a cheek on the 
inyoKi leceiyed fiom iciidoi 

Third copy is sent to stores ledger elerl who records proper data in 
the “Ordeied* column of the appiopiinte stoics ledgei caid (Pig 16) 
Fourth copy ib sent to leceiyiiip depaitment wheie it is filed according 
to yendors in an “Unfilled” file borne plants piefei to block out the 
quantities oideied m this copy to prevent laxity on the part of re 
ceiving cleiks m counting the quantities receiyed 



Sec 12] FORMS AND RECORDS 043 



PiQ 6 Pui chase Oidei 


One laige manufacturer finds it convement to make seven copies of a 
pui chase order These copies aie used as lollows (Figs 6a, Ob) 

1 Vendor’s copy Mailed to vendor (Fig Oa) 

2 Purchasing department copy (tissue) Filed numerically daily 

3 Requisitioner’s copy Sent to department ordering mateiial 

4 General storeskeeper s copy (tissue) Filed numeiically daily 

5 Accounting department copy Spaces aie pioiided on the back to 
cheek against invoices and receiiing report (Fig 6b) 

6 Purchasing department copy (hard) Filed bj commodities in piopei 
subdivision of pinch ising department 

7 Goneial stoieskeeper’s copy (haid) Used as receiiing record 
Spaces piovided on back foi report of goods received 
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Fiq 6b Reverse Side of Accounting Department Copy of Pui chase Oidei 


Sometimes as many as nine copies of a purchase older are made out 

1 Vendoi s copy 

2 Purehasinf, department copy (for current leference) 

3 Roiiuisitioners copy 

4 Tiaffic department copy 

6 Stores and receiving department copy (departments combined) 

6 Cost department copy 

7 Engineering department copy 

8 Pioduetion depaitment copy 

9 Pui chasing depaitment copy (kept in permanent file in vault) 

Anothei piactioe is illustiated by a foundiy companj, the pui chase 
01 del being made out m qumtuplicate as follows 

1 Oiiginal to -vendoi 

2 Pui chasing department copy filed in pm chasing department by 
vendors Back of buyer’s copy is illustrated in Fig 7 

3 Ticl lei copy filed chronologically in puichasing department 

4 Stoies ledger clerks copy 

5 Receiving cloik s copy this is eventually returned to the purchasing 
depaitment foi filing numerically 



Fig 7 Reverse Ride of Purchasing Department Copy of Puichase Order 







646 MATERIAL PURCHASES [See 12 

Accounting for Purchase Order — No formal jouinal entries are nec 
essao to lecoid pmchasie oideis Memoiandum entries may be made in 
a puichase oidei legislei or on a daily aummaiy of puichases, such a 
reooid may seive rs a source foi the detcimination of purchase com 
mitments It it. sometimes very important to know the amount of pur 
chase commitments The liability of piuchaseis on commitments may 
be e\tiemely lai„e and have an impoilant beaimg on then ovei all 
financial condition This may be shown by footnoting the balance sheet 
or by mal mg formal ontiies setting up the liability on purchase com 
mitments Memoiandum entiles aie also made m the Oideied section 
of the stoies ledger caids (Fig 16) Postings to the Utter also affect the 
Balance Due and Aaail ble columns 


Receiving and Inspection Forms and Procedure 

RECEIVING — The pioceduie followed and foims used in leoeiving 
material and supplies depend upon the kind and size of enteipiise In 
one case when goods are leceiiod a iccenmg lepoit (Fig 8) is made in 
quadruplicate Aftei the incoming goods have been checked and in 
speetecl they aie sent to the stock looin with the oiiginnl of the lecen 
mg report 11ns is to be icceiptcd by the stoieskeopei and letuined for 
the receiMUo department’s files The duplicate is sent to the pm chasing 
depaitment foi corapaiison with tliilfuiohase older und puichase mvoue 
The tiiplioitc IS sent to the accounting depaitment as authonty for 
voucheiiiig the invoice The fourth copy is sent to the stoies ledgei 
clerk as a posting Jjipdium foi goods recciv ed 
In some companies the copies of the puiohase oirlei aie used foi le 
ceivmg pui poses In such cases it is usually consider eel good pinclioe to 
block out the quantities on the lopies sent to the lecenmg department 
so that the leceiving staff must actually count, weigh oi measure the 
incoming mateiial oi supplies without knowing the quantity ordeied 
Fig 9 shows a foim of daily receiving lepoit used to reooid all ship 
ments leceived The original is sent to the stoies ledgei clerk to be 
posted to the stock lecoids the duplicate is sent to the pmohasint 
department Use of this form makes a separate inspection report 
mandatoiv 

INSPECTION— If the receiving depaitment is required to inspect 
01 test incoming materials the lesults of such inspection or testing should 
be reported to the pmchasinc depaitment This lepoit is often a pait of 
the leceiving lepoit (Fig 10) Spaces are usually piovided on the lattei 
foi signatmes and comments of the mspcctoi However, m laigc com 
panics special inspection repoits aie used, their form depending on the 
nature and e\tent of the inspection tests peiformed 
If after inspection, the mateiials are lejected, the inspector’s lepoit 
should show in detiil the reasons foi icjection so that the pin chasing 
department oi claim clerk may act intelligently in making an adjust 
ment with the vendor All foims of lequest foi adjustments should be 
made only on aiithoiization by the pin chasing agent oi his designated 
repiesentative (See accounting for purchase leturns later in this 
Section ) 
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Fig 10 Individual Receiving and Inspection Report 


Accounting for Material Purchases 


OBJECTIVES OF MATERIAL ACCOUNTING —Dohr, In- 
ghiam, md Love (Cost Accounting) outline the objectues of matenal 
accounting as follows 

1 To 1 eep continuous record of goods on hand as to quantity and 
value of each kind of raw material 

2 To keep lecord of puichases and goods received at cost as to quan 
tity and kind of mu' matenal 

3 To keep a leeord of goods issued at cost as to quantitv and kind 
of raw matenal and as to each job or process oi depaiLment which 
reccn es goods fi oni stores 

4 To coi relate procurement of rawr materials and production icquire 
ments bj 

a Insuring that proper goods will be on hand when required 
h begiegating goods retened or reserved foi specific imits of pro 
duetion or piocesses oi departments 
c Showing goods available for fuithei production 
d Showing actual goods on hand 
e Showing goods ordeiecl but not recened 
f Showing when additional goods should be purchased 

6 To improve purchases by indicating appiopi lateness of past pur 
chases for required uses 

6 To prevent goods accumulating in excess of requirementb because of 
cost thereof 

7 To locate goods in storesroom 
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8 To issist jn caie of goods in storage and establish accountability 
for such goods on part of atoieskecpei ' 

0 To fninish basis foi materials consumption in piepanng statements 

10 To measure efflcieiiej of material used through setting of staudaids 

RECORDING PURCHASE LIABILITY— No accounting entries 
are necessary when a pin chase requisition is forwaided to the puichas 
mg agent, and only memoiandum entnes are made when a purchase 
01 del IS sent to the lendoi When matenals are reccn ed inspected 
and placed m the stoiesioom, howeier, entnes must be made 

1 In the accounting department to lecord the total cost of purchases 
and the liabiliti leaultiiig theicfrom 

2 In the stores department to record the quantity and value of each 
kind of mateiiil received on the stock recoids 

After the leceiving repoit has been completed and sent to puiclias 
mg depnjtment for companson with the purchase oidei and purchase 
invoice the httei, if approved is sent to the accounting department 
for proper entiv The purchase invoice or copy of leoeiving leport is 
used b> the stoies ledger clerk to recoid proper mfoimation on stores 
ledgei caids 

PURCHASE INVOICE — ^The pmchase invoice is based upon the 
purchase ordei and is the vendoi’s chaige for matenals supplied The 
form of the invoice is usually detcimined b^ vendoi Some vendees 
furnish then own form (Fig 11) for billing which is sent along with pur 
chase oidei Fig 11 is furnished to the vendor in tiiplioate The back of 
the tiiplicate copy contains the following msti notions 


1 Invoices should be rendered 
comprises the tollou mg copies 
Original 


Office Copv 


Worl s Copy 


I Should the space on this form be insufficient for itemizing in detail 
the material shipped or sei vices rendeied a brief deseiiption and the total 
lahie should be shoun Complete details should then he reported in tnpli 
cate on eithei foim BE 12 13 14 15 oi 1C dependent upon the material 
shipped A eopv ot the details should be attached to each copy of the in 
V oiee form BF 11 

3 Invoices should state terms ot dehvcrv whether 'fob destination” 
"f o b point of shipment “f o b point ot shipment — freight allowed ” 
'fas” etc also state vvhethei shipment moved "prepaid” or “oolleet” by 
eiossing out the unneeessaiy vvoid 

4 When turns aie "fob destination” or "fas a named point” ship 
ments should move prepaid if moved otherwise, proper allowance for 
tiansportation chaiges should be made on invoice Likewise, if terms are 
“f 0 b point of shipment — freight allowed ” proper allowance for transpor 
tatioii should be made on invoice 

5 Be auie to fill m coiiectly every caption on the face of the invoice 
inclndin„ our puichase older and requisition numbers 

6 Tho complete set of the invoice together with details in triplicate (if 
anv) and the hiH of lading oi express leceipt should be mailed to the 
address shown above Shipping notices oi pad mg lists should ho mailed 
as directed on the pmeliase ordei 

7 Shippers who comply -with the above instructions and the conditions 
of onr puichase order will expedite payment of their invoices Nonoom 
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phance may necesBitate the return of the imo:ce thus materiallj delajmir 
pajment tnereot ^ 

A standard or umfonn invoice has been devised by the National As 
sociation of Pmchasmg Agents (Fig 12) Use of sueh an inioice sim 
plifics the amount of infoimation collected and makes filing easier 
thioiigh adoption of a standaid sii'e 


When an imoice is itcened, a iidei is attached oi the imoice is 
stamped to show the oidei m which it is to be louted to the vaiious de 
paitments foi necessaiy appio\al and checking A typical stamp on aa 
inioice includes the following 


1 Cash discount teims 

2 Entered on puichase record 

3 Appioved foi puce 

4 Buyer’s apinoval 

5 Dote lecened 111 plant 

6 Receiving icpoit No 


7 Dale of leceipt of goods 

8 Accounting department 0 R 

9 Charged to 

10 Date paid 

11 Check No 


W'hen the invoice is receiaed m the puiohasmg depaitment, the date 
leoened is stamped on it It is then louted to the purchase leoord desk 
foi entiy and compaiison with the puiclia«p oidei Next it is sent to a 
price cleik foi a check on puces only Fiom tlieie it is routed to the 
pni chasing agent foi find depaitmcntal appioval The invoice then 
leaves the pm chasing depaitment foi the acooimtmg depaitment, where 
it IS compaied with lecening lecoids, extensions and footings are 
eheol ed and the proper account is chaiged thiough the puioliase record 
The imoice is then sent to the tieusuiei's depaitment foi pajunent 
Theie aie inanj vaiiatious fioin the abo\e loutme, depending upon 
tile size and kind of oigauization Fioquently the invoice is checked 
against the leceixmg lepoit in the puichasmg depaitment Standing 
oulei 01 job oidei to be chaiged is often deteimined m the purchase 
depaitment and checked by the accounting depaitment In some oou 
ceins the puichase im owe may be sent to stores ledger clerk so that a 
cost record miy be made on the stores Jedgti cards In checking the 
invoice the important foa tines to keep in mmd aie 

1 Quantity must be cheeked against the puichase ordei to guard 
against oxer and undei shipments also against the leoeiving report 
to pierent payment for goods not icceired 

2 Wliere necessaij the quality of goods received is deteimined hy the 
inspection department and in such eases its approx al is a piereqw 
site to the passing of the invoice by accounting depaitment 

3 Unit prices should be checked by the purchasing depaitment through 
the use of quotation records catalogs etc 

4 Extensions and footings are checl ed usually with the aid of calcu 
Inting inathincs 

B Terms and discounts available should be carefully eheel ed Cash 
discounts that may be secured should bu on file m the department 
responsible fm pajiiig invoices 

e All transportation charges should be cheeked bj the puichasmg 
department and finally sent to tho tiafflc depaitment for appioial 
as to tho late 

In connection with the handling of invoices, the accounting depait 
ment must see that the coiiect amounts aie charged to the pioper ac 
count Qi accounts, and that the work of the purchasing depaitment is 
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adequately checked The latter is necessaiy to pievent eirois and dis 
honesty 

GENERAL ACCOUNTING RECORDS USED — Recoids needed 
m acooimtm^ foi mateuals and supplies puichased aud leoened depend 
upon the accounting sjstem used, as well as the kind and sire of tiusi 
ness The following illnstiates the lanetj of recoids that may be kept 
in an accounting depaitment for lecoidmg the pui chase of materials and 
supplies 

1 Simple puichase hool or journal 

2 Columiini purchase journal 

3 Invoice legiater 

4 Voiichci legiBtei when manufactming accounts are kept on geneial 

6 Voiichci register when a separate factory ledger is kept for inanu 
factiiiing accounts 

6 Stoies ledgci cards 

PURCHASE BOOK OR JOURNAL— This may be employed bv 
conoeins wheie little contiol oiei puichase tiansactions is needed be 
cause of then small numbei and then simplicity Totals fiom this jour 
nal me debited to a contiol account for Mateuals and Supplies and 
ciedited to Accounts Pajable Each cieditoi’s account must also be 
credited if it is de&ned to keep detailed accounts with them 

When this form of purchase journal is used, only purchases of mate 
inls and supplies aie enteied in it Piuchases of services oi othei items 
aie entered m an expense journal geneial journal, or cash disburse- 
ments jouinnl 

COLUMNAR PURCHASE JOURNAL —This is used when pur 
chases aie numeious and wheip theie aie seveial classes of commodities 
pmehnsed and it is desiied to keep a lecoid by classes Manufaotiuing 
ooueeins using this tape of jouinal do not as a rule mamtam a control 
ling account foi mateuals and supplies Instead, sepal ate mateiial and 
supply accounts aie kept in the geneial ledgei Fig 13 illustiates such 
a jouinal that may be used by a concern making a simple product 



Fig 13 Columnar Purchase Journal 
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INVOICE REGISTER — Thw is used when there are many ciedi 
tois, requiung an extensive account classification, and it is desiied to 
lecord all purchases, whethei for commodities oi seivices, in one book 
Its fonn IS the same as foi a xouchei legistei except that it has posting 
refeience columns to recoid postings to the undeilying cieditois’ ledger 
As invoices aie received, they aie recoided befoie passing on to othci 
depaitments foi posting to subsidiaiy oi statistical iccoids, and thus 
contiol IS assuied Posting to geneial ledgei accounts is effected thiough 
column totals, except sundry items, which aie posted sepaiately 

VOUCHER REGISTER — This is a basic lecoid used by many 
manufacturing concerns It is a combination pui chase louinal and ciedi 
tom’ ledger When used in its most comprehensue torm all expenditures 
aie entered and distributed heie This lecoid initiates the flow of cost 
data and facilitates their analysis 

Aftei the pui chase mxoiop has been completely checked as indicated 
above it is usually attached to a voucher, togethei with the pui chase 
Older and receiving and inspection lepoits The vouchei constitutes the 
basis foi entries in the voucher legister The auditing depaitment exam 
ines all these data, and its appioval is necessaij befoie the invoice oi 
voucher is enteied and paid Usually one vouchei is made foi each in 
voice Some concerns, however, accumulate different invoices of the 
same oreditoi on one vouchei, the audited invoices being kept in a 
voucher jacket until leady for voucheimg and payment (Foi accounts 
payable routine, see Section 5 ) 

POSTING TO STORES ACCOUNTS —The Stores controlling 
account is posted dnectly fiom the appropiiate column in the voucher 
legistei 01 other supporting book of original entiy The undeilying 
accounts on the stores ledgei oaids aie posted in any of the following 
ways 

1 Diiootly from invoices 

2 From a copy of the receiving report 

3 Control column in the voucher register mav he analjved at the eiul 
of each month on analjsis sheets and postings made to the sub 
sidiary ledgei iroin these sheets 

In some conceins it is possible to indicate the subsidiary account to 
be charged as entry is made in the voucher register This is done 
through the use of a code or account numbei alongside the oontiol col- 
umn Postmg to the subsidiary ledgei is then made duectlv from the 
code column In other concerns an analysis sheet is diawn up monthly 
of items in each contiol column and postmgs to the subsidiaiy ledger 
accounts are made from this sheet Likewise, analysis sheets may be 
used to tiansfer details of other control columns to then respective sub- 
sidiary ledgers 

PURCHASE RETURNS —When goods aie returned oi claims made 
for adjustment, the x endoi is notified at once This notification may be 
in the form of a letter oi debit memo, illustrated m Fig 14 It the latter 
is used thiee copies may be made, the oiigmal being sent to the seller 
one copy attached to the puichase invoice oi vouchei, and the thud 
copy xemammg in the purchasii^ depaitment If the goods aie to be 



656 


MATEKIAL PURCnASES 


[Sec 12 



sent back to the londoi, a return shipping order is also issued by the 
pui chasing agent to the leceivmg depaiLment 
If goods aie leturnecl oi claims foi ad 3 ustment aie made immediately 
aftei leceipt and inspection and before the invoice is lecoided, only a 
memoiandum lecoid need be kept This lecoid may be a bound book 
or legistei containing the following infoimation 


2 Name and address of cendor 

3 Pui chase ordei number 

4 Pui chase invoice number 

5 Quantity 


C Description of goods returned or 
to be leplaced 

7 Value 

8 Reason for return 


The above lecoid should be kept in the accountmg depaitmcnt to art 
as a check on the disposition of claims by the purchasing dopaitment 
Ror formal accounting of purchase returns see Section 6 


ACCOUNTING FOR PARTIAL SHIPMENTS ON PUR 
CHASE ORDERS — Foi \aiious reasons a vendoi does not always 
ship the entile amount ordered He may be tempoiaiily out of certain 
items, 01 a year’s supply may have been ordei od at one time, with the 
lequest that shipments be made in monthly instalments When partial 
shipments aie received, the usual accounting pioceduie may be foi 
lowed, that w a voucher is made out for the amount leceived debiting 
Stores and the propei stores cards, and cieditmg Vouoheis Payable 
Voucheis for those partial shipments are approved and paid regularly 
to take ach antage of all discounts allowed In connection with partial 
shipments notations are made by the purchasing agent and the receiving 
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clerk on their respectue copies of the puichase order, and these copies 
are kept in the aotiie files until all goods aie leceived Under this 
method imoioes foi paitial shipments are supported by a purchase order 
covering the entue lot 


Stores Records 

STORES LEDGER — Stoies ledger caids or sheets are basic records 
in accounting for mateiials and supplies When taken togethei they 
make up the subsidiaij ledger controlled by Raw Materials oi Stores 
contiol account Ther lepiesent a perpetual inventory recoid Typical 
stmes leooids in actual use are illustrated in Figs 16 and 16 A de- 
tailed Jesciiption ol data that may be collected on a stoies oaid is 
eummauzed as follows by Dohr, Inghiam, and Love (Cost Aooountmg) 

Heading — The heading of stores card should contain information re 
qmred for the efficient administration of the stoies department as follows 

1 Name of item eoiered by the card, its number oi if a symbolizing 
system is used, symbol of item Some care should be eieioised in naming 
numbering or symbolizing items m order that confusion and error m 
dealing with, goods will be avoided 

2 Size, shape and quality ot item and the amount of stoiage space 
required kind of space lequired and storage conditions This information 
should usually be given in teims of units of the aiticle 

3 Location m storesroom of the article shouiug bin, shelf rack or 
section in which aiticle is to be found If nioie than one storesioom is 
maintained the card should show the particular storesroom m which the 
goods aie located Under symbolizing sjstem the symbol should show the 
location in the storesroom It should be possible to tell fiom the card 
where the article is to be found when requiied 

4 Unit in which the aiticle is puiehased and dealt in togethei with 
the usual oi most economical quantity in which it can be shipped Imiug 
regal d to its cost, quality and shyiping rates, also the unit in which it 
is issued or used in production In this connection attention will have 
to be dll eoted to the mannei m which the goods are packed for shipment 
containeis relative cost on carload lots and less than caiload lots, quan 
tity discounts etc 

6 Quantities of article used in production in past peiiods based on pro 
duotion statistics This figure should be entered foi a numbei of past 
peiiods and W'lll be used as a guide in estimating lequirements of future 
periods and placing orders 

(i Length of time leqmred to get additional goods This involves a 
study of the time reqmied (after it is decided goods aie needed) for 
placing an ordei with the seller, for the seller to procure or produce 
goods for transit and foi nnloading hauling, and recenrag If goods 
require a period of storage for “seasoning ’ such time is also taken into 
consideration 

7 Estimated amounts of material required in the ensuing cost peiiods 
This amount wull be based on a study of plans for production and figures 
for past coisumption, togethei with a tabulation of orders leceived from 
customers 

8 Maximum and minimum quantities for item The maximum quantity 
IS the largest quantity which should be on hand at any time and is estab 
hshed after considering the cost of the material time required to secure 
it, estimated requirements of the factorj etc in order to aioid having a 
laige amount of capital tied up in raw materials Management must 
always be careful to keep a sufficient amount of working capital available 
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and the amount of capital tied up in raw materials reduces the available 
worl mg capital for other purposes and involves a loss of income v Inch 
might otherwise be received on the capital The minimum quantity lepre- 
sents the lowest qnantity -nhich should be on hand at any time in older 
to avoid delays in productive processes due to lack of raw mateiials This 
amount is established after a consideration of time required to seouie 
mateiials their cost requirements of factory, etc Establishment of these 
two quantities and keeping of goods on hand accoidingly insures that two 
of the objectives of material accounting will be achieved i eduction of 
quantity of materials on hand to avoid excessive inventoiiea and elimina- 
tion of production delajs due to lack of materials 

The heading as outlined above represents a very elaborate type of 
control ovei stores procedure Under some conditions it would not he- 
necessarj to keep all this information for all items in stoies The cir- 
cumstances of each case should be consideied and information not required 
or useful should be eliminated 

Ordered Column — ^When purchase orders are placed for quantities of 
an aitiole the entry is made in the Oidored column to show date of older 
order number quantity ordered, anti in some instances puce When oidered 
goods are received a notation should be made in the Ordeied column 
usuallj by di awing a line through the order which has been filled By 
considering goods actually on hand quantity on order, and quantity re 
served it is possible to determine the amount which is availshle for pro 
duotion in the near fntuie Only the quantity actually on hand of course 
IS immediately available for issue 

Received Column — As goods which have been ordered ariive in the 
receiving department the balance ot stores cleik is notified and entiy is 
made ui the Received column This column shows the date on which goods 
arc received quantities and puce Price may include invoice price less 
trade discounts plus transportation charges costs of unloading, hauling 
and in some factories an additional amount la added to cover coat of stor 
ago and stores department expense up to the time the goods are used In 
some cases entry here will include only the invoice piict in which event 
additional ohaiges are included m the fnetorj overhead Total amounts 
entered m Received columns on stoies cards are equal to the debit to 
Raw Materials account on the general ledger Materials returned to the 
storesioom from the factoiy are entered in the stoies record, hi e pur 
chases through Received column 

Issued Column — Row materials issued for use in the factory are posted 
m the Issued column This entry shows the date of issue production 
order foi which it is issued quantity issued, price and value Total 
issues appearing on stores cards will equal credit entry in the Raw Mate 
rials control account and Issued column of stoies card is a credit column 
when the card is regarded as a detail oi subsidiary ledger account All 
other columns, except the Received and Balance columns, are merely 
memorandum columns so far as a trial balance of the stores ledger caids 
is concerned In some cases raw materials are issued for repairs factor} 
supplies, shipping expense, or for capital account in which cases appio 
pi late entries are made For goods returned to vendor, entry is made 
in Issued column 

Balance Column — The Balance column shows values of articles on hand 
at the close of the peiiod It is ascertained by adding receipts to goods 
on hand at the opening of the period and deducting amounts issued The 
sum of these balances on the various stoies cards equals the balance of 
control account for raw materials This is ascertained by balancing the 
stores cards at the end of the cost period and taking a trial balance to 
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sliow tint the aggregate balances on the stores cards are equal to the Rir\ 
Materials control balance 

Apportioned and Available Columns— Pig 16 illustiatps a furthei 
step m the deielopment of stoies cards with Appoitioned and Avail- 
able columns When piioiities aie miolved oi mateiials are requned 
m the neai futmo foi cpecifio pioduction ordeis, appoitioqment is made 
on the stock ret oid The materials aie still in physical poosession of the 
stoieskeeper but no longer available foi othei orders, and the stock card 
entries are made to note this situation 



PlQ 17 Material Reservation Card 
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Some concerns attach a small reservation card (Fig 17) to the mate 
rials 01 bins to show that mateiials aie “Eeseived ” This prevents their 
1 suance for othei purposes Entiles on the “leseived” caids aie ciossed 
off when the goods aie issued foi pioduction 
Adjustment Columns on Stores Ledger Card— An adjustment col 
umn may also be pioiided on the stoies ledgei caid with suboolumns 
foi date, debits, and cicdits (Fig IS) Entiios aie made in this column 
to coirect onois and to bung mventoiy lecoids into agreement with an 
actual physical count Amounts enteied m the Adjustment column must 
also be enteied in the Recened or Issued columns All adjustments on 
the 1 aiious stoies caids must be summarized and enteied m Stores con 
tiol account 


MAXIMUM AND MINIMUM STANDARDS— An impoitant 
pait of mventoiy contiol is the establishment of maximum and mmi 
mum quantities to be kept on hand This must be done to caie for 
production needs and at same time to keep investment m inventories 
at a minimum Some faetois to be consideied in fixing maximuin and 
minimum standaids aie 


Average production lequiiements and interval of time between 

g lacemeut of outer and delivery 
torage space av ailable y . 

Woiking capital available 
Geneial inaiket conditions ' 

Etonomical quantities to order 

Possibility of deterioration oi obsolescence of materials while in 
storage 

Impoitnnce ot investment involved inehicling purchase price cost 
of pmchuBing, cost of iiiveiitoiy storage and inventory oairying 
ohaiges such as insurance, taxes rent depreciation, and luteitsc 
on investment 


UNCLASSIFIED STORES RECORD— An unclassified stores 
retold is often kept m the stoies accounting department for materials 
and supplies not to be leoideied This lecoid covers only mateiial 
oideied foi one specific puipose Regulai stoies caids similar to tho=e 
illustrated m Figs 15 and 16 may be used foi unclassified items More 
fiequently, a foim, illustiated by Fig 18, is used This is an unclassified 
stoies caid on which are enteied in chionologioal oidei all nregular 
purchases The following mfoimation is entered on this record puichase 
requisition number, quantity lequisitioned, desoiiption of goods ordered 
date oideied, purchase oidei numbei, date, quantity and value of le 
ceipts date issued, and account to be charged 



Fig 18 Stores Card for Unclassified Items 
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DETERMINING PURCHASE COST— All costa laeuned m 
getting raw materials and supplies into the plant up to the point of use 
aie reflected as inventory cost on the stores caids These costa include 
mioice price pui chasing department expense, transportation charges 
receiung storing, and handling expenses Practical difficulties arise 
howeiei, when attempt is made to charge the^e theoretical costs to 
inventory 

Invoice Price — The invoice puce is determined by the vendor’s m 
\oice covering moommg mateiials Trade discounts allowed by the 
sellei aie usually deducted from the invoice puce betoie making entry 
Cash discounts may oi may not be deducted befoie the entiy is made 
m the vouchci legistei, depending upon the method of leooiding vouch- 
eia as described below The entry made in the voucher legistei charg- 
ing Raw Materials control must agree with entries made on the stoies 
ledgei caid 

The War and Navy Depaitment regulations concerning material costs 
on government contiacts provide as follows 


The cost of materials parts and supplies should be limited to then net 
cost after deduction of heuehts of anj 1 ind arising from such purchases 
leoeued hj or on behalf of the conti actor including auv benefits which 
were available to him but were not obtained by him, excepting only when 
he has been prevented from obtaining them bj the fault oi delay of the 
Government The benefits referred to include 


a All trade discounts rebates allowances credits commissions re 
funds, bonuses etc, arising fiom puichases of matoiials parts and 
supplies 

b Cash discounts on such purchases in excess of 1 percent and all cash 
discounts acciuitig to piime contractors on subcontracts 


Purchase Discounts —There aie different ways of entering pui chase 
discounts m the vouchei legister In this connection Dohi, Inghiam, 
and Lov e (Cost Accounting) state 


1 Tire total amount of the expeiidituie mas be entered without deduction 
for the discount which may be seemed by payment within a ccitain tune 
In this case the total of the Vouchers Payable column will be entered to 
the credit of the Vouchers Payable eoiitiol account in the ledger (also 
known as ‘audited vouchers” “accounts payable’ ‘due tiade creditors” 
etc ) When the item is paid and the amount of discount deducted the 
net amount is entered in the cash disbursement journal (cash payments 
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entered m a separate column and charged to an account called “DiBcouutn 
Not Taken Advantage Of ” 


Purchase Department Expense — ^Expenses of the pm chasing depart 
ment include salanes and wages, slationeiy and supplies, light, heat, 
thaige foi space occupied, telephone, telegiaph, postage, depiociation on 
equipment, etc These expenses aie logically a pait of cost of mateinis 
and supplies, but cannot readily be assigned to paiticular lots oi classes 
The usual piaclice is to chaige such cost® to a special account and pio 
late them oiei the puichases on some appiopiiate basis Poi example, 
a percentage relationship between total puiohase dcpaitment expense 
and total mateiial puichases is predeteimmed, and this peioentage is 
then applied to the invoiced cost of matenal to deteimme its share of 
buying expense 

In some cases purchase department expense may be chaiged directly 
to the mateiial purchased This is usually done by computing the aver 
age unit cost of purchase orders, le , dividing the total cost of pmchas 
ing foi a gnen peiiod by the numbei ot oideis issued diumg a penod, 
and adding this aveiage unit cost to each invoice This additional cost 
must be shown in the Raw Mateiials control account and in the detailed 
stoies lecoids The method is theoretically collect but almost impos 
sible to use in piactice, due to wide vaiiations and complexities in 
pm chasing pioceduie 

Transportation Charges— Tianspoitation chaiges include freight 
expiess, ti licking parcel post, callage, lighteiage and switching In 
accounting foi tianspoitation chaigc®, attention should be directed to 
the following points 


1 Who pajs the freight vendor or buyer’ 

2 Is imoice price of mateiial fob vendoi’s plant, with freight al 

lowed at a standard rate’ , , . , , , , 

3 Are some materials ot the same laid bought fob pin chasers and 

some fob vendor’s plant’ , , 

4 Is some material received by express some by boat, some by motoi 
height and some hr rad’ If so nhat ate the difteienLCS in rates’ 

5 Is material repeived m oaiload lots oi less than carload lots’ 

Incoming and outgoing freight charges aie classified foi voucher 

legistei puiposes by Dohr, Inghiam, and Love (Cost Accounting) as 
follows 

1 Freight to be deducted Whei c the vendoi is to pay freight it often 
happens that freight is actually paid to the railuay or express coi^any 
bi the 1 endee and deducted from the invoice in mal mg pajaneui When 
freight is paid it may be charged to the vendor’s account thiough the 
voucher icgister or charged to an account called ' lueight to Be Deducted 
vliuh 18 later ciedited and the vendoi’s account chaiged when payment 
of the invoice in question is made This situation ausoa when goods are 
purchased fob the vendoi s factoii with height allowod 

2 Where the vendee pays the freight the amount is added to the Raw 
Materials column ot the voucher legistu and charged to the control ac 
count of Raw Materials In this ease the amount of freight must he le- 
ported to the balance of stoies cleil fox ontiy on the raw matenals stores 
cards The unit cost of mateiials in this ease will be the invoice puce, 
less cash and trade discounts plus freight express and cartage charts 
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ments 'vmII be added to the expense account to which the cost of materials 
la added or -nliich is to bear the cost Thus freight on incoming samples 
IV Inch ha\e been used bj salesmen is a selling expense and should be sa 
chaiged 

4 Outgoing freight on purchase returns will be charged to the vendor 
if goods aie returned because of his fault but mil be included in Miseel 
liiieous Fi eight account if they are to be borne by the company returning 

Coneemmg inward transportation charges on got eminent contracts 
the Wai and Naty Departments state 

Incoming transportation charges are a proper part of material cost 
If they are not so treated m the accounts of the contiactor their inclusion 
elsenhere should be on an equitable basis of apportionment 

All tinnspoitation charges on mward-bound materials and supplies 
used in pi eduction are debited to the peipetual jnventor> lecords and 
btoies control account when possible Wheie this is not possible trans- 
portation ohaigeo may hate to be allocated Thus, tianspoitation. 
charges may be accounted for in different ways, some of tthioh are as 
follows 

1 Chnrced to Stores or Eaw Materials control and recorded on mdi- 
tidual stores caids 

2 Charged to manutaoturing expenses as indirect expense instead oE 
a pait of mateiial cost This involves subsequent proration 

3 Chaiged to Transpoitation In account and distributed to production 

costs as materials are issued and used ' 

When possible, transportation costs on goods purchased are charged 
to Eaw Mateiials oontiol m the general ledger and to individual mate- 
iial accounts m stoies ledgei If the goods leceived consist of one kind 
only, the cost per unit is obtained by dmdmg the invoice puce plus 
tianspoitation chaiges by the numbei of units received If the incommg 
shipment is made up of moie than one kind of mateiial, transportation 
costs must be allocated to the various kinds on a basis of weight, or 
bulk, 01 both, the piooedure fiom this point on is similar to that when 
only one kind is leceived The combined invoice and transportation 
costs must be enteied on atoies cnids m the Eeceived and Balance sec- 
tions, and computations must be made to determine the unit price to 
be used in chaigmg out mateiial 

Transportation Charges as Overhead — is because of such practi- 
cal difficulties just described that some conceins charge tiansportation 
costs on incoming mateiial to manufacturmg expense or burden and 
diatiibute the latter to production as an indirect expense, usually on 
the basis of quantity oi cost of material used Bennett (NACA Year 
Book, 1940) suggested that, except in the case of bulk goods such as 
coal, pig lion, steel, etc, inward transportation chaxges on law materials 
should be treated as a pait of opeiating burden rather than included in 
the mventoiy value of raw material The discussion which, developed 
on this point indicated that most industrial accountants feel that trans- 
portation costs aie a logical and necessary part of the cost of raw mate- 
rials As a geneial rule, some of the other costs connected with pur- 
chasmg, reoeivmg, stoiing, disbursing, and accounting for materials are 
not added to their cost, but are absorbed m production by inclusion in 



MATERIAL PURCHASES 


[Sec 12 

genpial o\eihead Although this method is not correct m theory, and 
should not be used ivhen it can be avoided, still it is a practical tvay of 
handling difihcult situations 

Anothei method of handling tianspoitation costs on pm chases used 
by a few concerns is to charge a Transportation In account and then 
distiibule to woik in pioeess oi cost of pioduction as materials are 
issued and used Tianspoitation-In account undei this method is treated 
as a deteiied asset Tianspoitation costs aie pioiated to pioduction on 
some appiopiiate basis, usually weight, oi bulk, or both Obviously, this 
method cannot be used successfully undci all situations It also raises 
the question of the disposition of ovei- and underabsorbed balances m 
the Transportation-In account 

Materials Handling Charges — ^Receiving, stormg, and handling ex 
pense are logically paid; of the cost of mateuals and supplies, and when 
possible should be reflected in the cost shown on peipetual imentoiy 
reooids Due to the fact, howevei, that such costs cannot leadily be 
assigned to paiticidai lots or classes, the standard practice m manufac 
tuung IS to chaige such costs to a special burden account and distribute 
the latter to pioduction on some appropiiate basis 

Seebei (NAG A Year Book 1037) describes the use of a matenal 
buideu late wheie a portion of the expenses of the puichasmg and re 
ceivmg depaitments, the expense of maintaining stookiooms and stock 
loom recoids and xarious other expenses lelitmg to mateuals aie accu 
mulated and applied to pioduction as a matenal burden on a weight 
basis Anothei example of the use of a matenal burden rate is found in 
the Umfoim Accounting Manual foi the Rubbei Manufacturing Indus 
try fiom which the following is quoted 

All geneial expenses and nonproductive departmental expenses which 
are mouried iii connection with the puichasmg receiving and handling of 
materials should be appoitioned rtirecth to the cost of materials oi sup 
plies on the basis of clelixerios of mate-ials and supplies fiom stoies into 
piooess during the period under two specific methods as exiilained later 
The expenses or oieihead which should be applied to matenal cost will 
consist of the following 

Purchasing Department 

Eeoening Dopaitment 

Stoies Deptrtment 

Invoice Auditing Department 

Traffic DcPaitment (incoming materials) 

hlatenal Testing Deputment 

All expenses incident to the functions of these departments should be 
collected undei dcpaitinental classifications outlined aboie, and for 
ncconuting iiui poses should be debited to an account instituted to collect 
all these matenal handling clniges known as Cost of Receiving and Han 
dling Mateuals These expenses should he icooveied ra cost as an addition 
to the cost of all material by eithei of two methods as follows 

1 Material handling costs foi the major materials such as rubber 
iccluimed mbbei other compounding mateuals and textiles, should 
be lecoxered in cost on a tonnage basis 

2 The material handling expenses for all other materials ana supplies 
should be leeoveied m cost on a value basis 
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The Reseaich and Service Department of the National Association 
of Cost Accountants (NAG A Bulletin vol 18) received lepliea from 
197 companies m answei to the question “What costs (othei than in- 
voic'' piioe) do you include m imentoiy value of law materials?” These 
leplies show that a large majority of repoitmg companies include 
freight and cartage-in as pait of cost of law materials, and that other 
costs such as puichasmg, receiving, and storing are not included The 
replies are tabulated below 


Freight and cartage in 
Receiving and storing expense 
Purchasing depaitment expense 
Unloading expense 
Interest on bon owed capital 
Allowance for shiinlcnge 
Container cost 

Sampling and laboratory expense 


No of 
Companies 
Including 


Pei Cent 
of Total 
Companies 
Reporting 
014% 

12 8 


It must be understood that use of a material burden rate to absorb 
indirect costs of law material is the exception rather than the rule In 
some mdustries where one oi a few raw materials are used, there may 
exist some logical basis, such as weight, on which these costs may be 
absoibed as a part of material costs But moie commonly, a logical 
basis for such application does not exist with the result that these mdi- 
rect costs lelatmg to material aie combined with othei indirect cost"- 
and absoibed through the application of departmental burden lates 
The teat, as in all cases involving cost classifications, is the test of great- 
est accuracy at reasonable cost 
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Materials and Supplies Issues 


Subsidlaiy ledeers for issued mi 
rials and supplies 
Materials and supplies returned fi 


Heports on substitutions and nddi 
tional materials 

Mateiial substitution authority (/ 7) 
Supplies used as raw material 

Storing 

Nature of problem 
Organization of stores department 


Inventory sheets BOS 

rorm of mventoiy sheet iJ ii) 709 
Inventoiy over and short report 702 
Adjusting shortage on stock record 
^ (/ 14) 701 

Inventory diaerence report </ 15) 702 

Punched Card System of Inventory 
Control 

Principles of punched card accounting 70S 
Ure of punohed caida in accounting 
for materials and supplies 701 

Flow chart illustrating use of 
punched cards (/ 16) 704-70S 

Material record 709 

Stock ledger 705 

Additional uses of material cards 707 
Use of punched cards in taking 


Material Cost and Inventory 
Valuation 

IlGlntion of rantenal cost to inventory 


602 
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t method iCont d) 


Applita _ 

to monthly statements 
Vaiiation of last in first out 
method (/ 26 ) 

Appraisal of Inst m first out basis 
Beplnccment cost method 

Compari on of normal stock and 


Cost or market v 
Objections to co 
Inventory reserves 




nventory reserve plans oi 
d loss statements 
in eiitoiy reserv e plans oi 
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Materials and Supplies Issues 

forms and records — T o keep the stock records m agiee- 
ment with the physical units on hand, and to account accurately for all 
items that go out of the stoiesroom, it is essential that no materials 
leave the stoiesroom without proper authoiization and without a piopet 
lecoid bemg made As matciials are withdrawn fiom stockrooms a 
wiitten authoiity is piesented to the store-, cleik, either in the foim of 
a bill of mateiials oi a lequisition These foims supply the data for 
charges to production and ci edits to material accounts 

The forms and records used to account for the issue of materials are 

1 Stoies requisition 

2 Bill of material 

3 Materials and supplies requisition record 

4 Subsidiaiy ledgers 
a Stoies ledger 

b Cost ledgei 

Stores Requisition —This is a wiitten order drawn on stoieskeeper 
to deliier ceitain mateiials and supplies foi use in the factoiy It is 
usually prepared by the production depaitment although othei depart- 
ments may be given authority to requisition materials and supplies when 
requued The essential infoimation found on a stores requisition is shown 
m Figs 1 and 2 

No requisition should call for materials to be used on more than one 
pioduction or standmg older, since each lequisition must be filed with 
its lespectne cost sheet oi department Furtheimoie, one lequisition 
should not be used to get material from mote than one storesroom 
since each storeskeeper w required to show leeeipts for the issuance of 
material 

The number of copies made of a stoies requisition depends upon the 
accounting S3^stein in use In most plants at least two copies are needed, 
one being kept on file by the issuing depaitment, the othei bemg pre- 
sented to the storeskeeper and then sent on to the stores ledger clerk 
and the cost cleik 

Fig 1 is prepared by an authorized person such as a supeimtendent 
foreman or department manager The lequisition is made m triplicate, 
the original going to the storesioom The duplicate is retained m the 
ongmatmg department as a follow-up The triplicate is sent to the stores 
ledger bookkeeper as the posting medium for all issues When materials 
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are issued, entries for quantities only are made on the bin or perpetual 
mventoiy tags (Fig 11) Columns on Figs 1 and 2 for unit cost and 
total cost aie left blank to be Riled m later by the ledger clerk When 
the latter gets the lequisition fiom the storeskeepei, he wiites in the 
prices of ni iterials lecoido the data in the Issued and Balance sections 
of the appiopiiite stores caids, and enteia the proper information on a 
materials and supplies req[ui8ition record (Fig 4) The stores ledger 
clerk sends the pi iced requisition to the cost clerk, who enters the data 
on the ptopci standing oi production older keepin„ the copy on file 
in tlie cost depaitment Sometimes three copies of the requisition are 
made, one copy (not priced) being kept by issuing department, the 
second copy (still not priced) being retained by the stoieskeeper as a 
receipt foi the issuance of the material, and the thud copy bemg sent 
to the stoics leilgei clerk for pacing and entry on the stores records, 
and thence to tho cost cleik for entry on the cost records 
Bill of Material— Theie has alwajs been objection to the duplication 
ini olved in the use of lequisitions for diicct materials Many compamos 
now use a bill of mateiial (Fig 3) This is a detailed list of i aiious 
materials leqiiiied foi a given job and is diawn up by the engineering 
or planning department, usually m bluepimt form When a bill of mate- 
iial IS used in lieu of stores requisitions a copy goes to the factory 
along with production order The etoresioom is also furnished a copy 
of the bill of material which therefoie acts as authority to the stores- 
kceper to issue the required materials Often the bill of material is 
made up m siuh a manner that it can be split up by departments, so 
that the storesroom issues the leqimed mateiials to each department at 
the propel time 
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Materials and Supphes Requisition Record— kfter the posting and 
pricing of requisitions is completed, they are soited and entered in the 
appropriate rolumn on a mateiial and supphes requisition recoid which 
IS a summary of matenals consumed Requisitions may be entered mdi 
vidually, or in summary from adding machine lists, depending upon 
the number of requisitions to be handled This record is illustrated m 
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Eig 4 Posting to the general ledgei oi factoiy ledgei may be made 
dncctly from this lecoid, or it may be summaiized in the journal as 
follows 

JIateiial in Process $ 

jMaiiufnotuiing Expense 

tjundiy Accounts (posted in detail) 

11 w Mateiial $ 

Subsidiary Ledgers for Issued Materials and Supplies— Two sub- 
sidiaiy ledgeis aie used when materials and supplies aie issued, namely, 
the stoies ledgei conti oiled by the Stoies account and the cost ledger 
contiolled by Material in Process When materials and supplies aie 
lequisitioned from stores, entires must be made on the appropri- 
ate stoies ledgei sheets or cards m the Issued and Balance sections 
by the stoies ledger clerk The followmg information is usually en- 
tered m the Issued section date, lequisition numbei production order 
numbei, quantity, unit cost, and total value Quantity and value 
issued are then deducted m the Balance section, resulting in a balance 
on hand which is reooided as to quantity and total value The sum of 
these balances on the various stoies ledger cards should equal the bal- 
ance m the Stores contiol account Unit and total value columns are 
often omitted both m the Issued and On Hand sections of the caid This 
18 paitioularly the case where standard costs are used, in the latter 
event, leqmsitions are usually priced at Standard and actual costs sum- 
maiized only once a penod 

The cost ledger clerk then makes the propei entries foi lequisitions 
of mateiials on job ordei cost slieets These entries are made m the 
Mateuals section of the cost sheet Wheie a gieat numbei of lequisi- 
tions are to be accounted foi, they aie often summaiized befoie entiics 
aie made on cost sheets This is done so that the total mateiial costs 
for any one job or order may be accumulated on one cost sheet A 
convenient method is to have a cost sheet jacket with peitinent infor- 
mation appealing on outside and oo«t sheet and documents relating to 
costs of the order being accumulated inside the jacket foi peiiodic post- 
ing to the cost sheet Anothei method is to u^e some device for soitmg 
lequisitions by jobs oi processes oi in any othei classihcation desired 
The use of tabulating equipment in deteimmmg and conliollmg mate- 
iial costs 13 piesented later in this Section 

MATERIALS AND SUPPLIES RETURNED FROM FAC- 
TORY TO STORESROOM — Sometimes more materials and sup- 
plies aie lequisitioned foi use in the factoiy than are needed This 
excess is letuined to the storesroom In accounting for such returns 
three copies of a materials and supplies credit oi letuin slip (Fig 5) 
usually aie filled out One copy is letamed by the foieman oi depait- 
ment letummg the goods, one copy is sent to the stoieskeepei and the 
thud copy is used by the stores ledger cleik and cost clerk for account- 
ing purposes The storeskeeper receipts the foieman’s copv after receiv- 
ing the letumed materials, and makes entries from his copy on proper 
bm tags The copy sent to the stoies ledger clerk is piiced by him and 
entries are made on appropiiate stores caids, as well as m a leeoid of 
returns to the storesioom When the cost clerk receives the copy of 
letuin slip, he records the amount of the return on the propel produc- 
tion or standing order 
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Fiq 5 Returned Stores Slip 


The stoies ledgei cleik may cntei the return slips m the leoen ed sec 
tion of the stores caids, oi m icd m the Issued section In each 
case Uie quantity and \alue of the letuin must be added to the quan- 
tity and ralue shown m the Balance section In addition, the leturn 
slips aie soiled and enteied m the appiopiinte column on a summary of 
returns to the storesioom (Fig 6) These slips may be entered indi- 
\ idiially, 01 summarized from adding machine lists depending upon the 
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numbei to be handled Posting to the geneial or factoiy ledger accounts 
may be made directly from this recoid, oi a aummaiy may be made in 
the journal as follows 


Mateiml m Process 

Jlanutactiiring Expense 

Sundry Accounts (posted in detail) 


$ 


reports on substitutions and additional ma 

TERIALS —If it IS necessaiy to substitute one kind oi mateiial for 
anothei where material requisitions aie in use, most companies requue a 
returned material slip to be used to letuin for ciedit the material 
diuwn fiom stock A new requisition is then issued to withdraw new 
anteiial fiom stock 

■\yhen additional matenals aie lequned to complete an oidei aftei the 
piopei material requiiements ha\c been met, the customaiy practice is 
to lequne appio\ol of some poison highei in authority than the person 
niithouzed to withdiaw the original materials B\ making approval of 
additional matoiial lequisitions mandaton an automatic contiol is es 
tabhshed against oaielessness in production Specific lonsons are le- 
qmred foi withdrawing additional matenals, such as defective stock, 
workman’s enoi, defective tools oi dies and the like If defective stock 
IS the cause, a report ooveiing the defect m question is filed 

When bills of mateiial aie m u^e substitutions of matenals aie re- 
ooided on the bill of mateiial and all copies issued must cany the sub- 



Fig 7 Material Substiti 


Authority 
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sfciLution In. mo&l. companies, substitutions are approved by the engi 
neeiing department (Fig 7) TV hen additional materials to those listed 
on the bill of mateiial are required, approval is secured from designated 
persons m ehaige 

SUPPLIES USED AS RAW MATERIAL— As a general rule, 
there is a definite line between mateiials purchased foi pioduction and 
materials piirehnsed for supplies Mateiials purchased for pioduction 
are often se^iegated fiom materials purchased for supplies In such 
casts contiol accounts aio established in the general ledger for “Raw 
Materials” oi “Diiect Stoics,” or similar title to lecord direct materials 
Indirect materials oi supplies aie lecorded m separate control accounts 
Withdrawal of direct materials is distinguished from withdiawal of in- 
duett materials by the use of different foims and different colors of 
requisitions If mateiials oidmaiily used as direct materials aie with- 
drawn loi use as mdiiect materials, an indirect material lequisition is 
used On the other hand if mateiials ordinarily classified as mdiieot arc 
withdrawn for use on production orders, a diiect material requisition is 
used Direct material lequisition numbers aie run as a separate senes 
and are leadily distinguished from the serial numbers used to identify 
indirect mateiial requisitions 


Storing 

NATURE OF PROBLEM— The problem of storing is of interest 
to the production engineer and also to the cost accountant since it is an 
important feituie in inientoiy control Prom the cost accountant’s \iew 
point the problem, accoidmg to Dohr Inghram, and Love (Cost Ac 
counting), le^olves itself info 

1 Orgomration of stoics department 

2 Identihoation of stores 

3 Classification and symbolization 

Organization of Stores Department — ^The stores department is 
headed by a geneial storeskeeper, whose duty it is to supeuise its work 
Requests foi purchases are initiated here, and are appioied by the 
stoieskcopei before being forwarded to the purchasing department When 
goods are leceived, the recening and inspection reports should have the 
storeskeepei’s appimal before Demg forwarded to other departments 
The section operating the stoies ledger is, in many modern mstallations, 
made a part of the stoieskeeping function In some plants the stores 
ledger cleiks are attached to the cost department, the plannmg depart 
ment, and even the purchasing depaitment It is through the stores 
ledger clerk that the storeskeeper gets much basic mformation required 
for the efficient administration of the stores department 

After goods have been receued and unpacked, and the necessary re 
ports made out, the materials must be stored and cared for 

1 Materials must be identified and labeled so that there is no doubt 
as to their natuie or identity 

2 Proper kind of storage space must he provided so that materials are 
not injured in storage Tins includes a consideration of the proper 
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] ind of bin, rack or shelf pioper temperature, ventilation light 
ing, cliyneas and proper kind of fire protection in. the case of inflam 
niable materials 

3 Mateiiala must be recorded and located so that they can be easili 
found and issued uhen wanted In Older to accomplish these things 
it IS necessarj to develop veil defined methods of storage with winch 
storesrooni emploj ees are familiar and m accordance with which 
all niateiials will be stoied 

In order to handle raw mateiials efficiently, it is essential to locate the 
stoiesiooma at such a place or places that they may best seive the van 
0113 depaitments using goods, and also be m a position to leceive goods 
convemently on ariival The storesiooms aia theiefore located with a 


1 Facilitating the issue of materials by their nearness to the place 
11 here materials aio used 

2 Facilitating the receiMiig and shipping of materials by proximity to 
shipping facilities 

3 Obtaining piopei kind of storage conditions consideiing the natiuo 
of the goods stoied 

Identification of Stores — ^Every item of mateiials handled should 
have a definite name and should always be dealt with undei that name 
In stoiing eveiy lot unit, oi aiticle should be marked oi labeled so 
that it can bo identified in the stoiesioom without bicakmg the oon- 
tainei oi wrappei m which the goods are packed In addition to the 
identification of the goods themselves, there should be a plan of iden 
tification earned out in all parts of the storesioom by the following 
methods 

1 The stoiesroom is sectionalized and only goods of one paitioulai class 
stored in each section In order to identify sections signs are bus 
pended from the ceiling m each section indicating the geneial chai 
after of goods stored in that section 

2 Signs indicating the general class of goods stoied on the aisles aie 
suspended over the aisles printed on the aisle bin oi shelf, or 
painted on the aisle flow 

3 Signs 01 tags are placed on all bins racks pans shelves etc to 
indicate the particular materials stored therein 

4 Floor plans should be posted in various paits of storesrooin indicat 
ing V anous storesroom sections and the general class of goods stored 
therein 

5 Finding lists should he piepared showing the various sections aisles 
auc^ storage spaces of the storesroom and class of goods stored m 

If tins piocess of identification is cairied out the location of goods is 
standaidized and the process of stoiing is facilitated This is particu- 
larly true in the case of new employees in the stores department, with 
proper identification methods new men aie able to find any article in 
the stoiesroom aftei a brief experience 

Classification and Symbolization —The problem of identification le- 
quires the assignment of a definite name to each item stoied In addi- 
tion to the name it is adv'^antageous to assign a number or symbol to 
each item, since it is easier to use symbols in place of names the sym- 
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bol being slioitei consifleiable lime and effort may be sa\ed bv aiibsti 
tution of 1 sjmbol foi the longer and moie cumbeisome name 
Dciolopment and ii e of a scienlihc system of symbols contributes 
gieatly to the efficient handling of and accounting foi stoies 
Tlio proce ol symbolization and classification in\ olves two steps 
I Andisii of the i arioua items of stores in order to determine how 
mum Items llmie aie and tlie exact iiatuie ot each After ainljsis 
an uppiopiiate iiime is selected for each itun 
^ Repmipnig of the auihzed items into smaller gioups on the basis 
of certain similai itits oi relationships and assigning a name to each 
oioiip Smaller gioups are then placed into largei gioups to 11111011 
a name is assigned Tina pioeess is eontiruicd until all items appeal 
in a few iinjor groups 

A good system of symbolization should hate the following ohaiacter- 
istics 

1 Simplicity 4 Aid to memory 

2 Delliiiteiiess 5 Elasticity 

3 Brevity 

Simple code systems aie moie easily learned by stoiesioom employ 
eos At the same time each symbol must be definite without the possi 
biliti of confusion Code symbols employed should be as buef as 

S ' lie sncl be so aiianged that the classification is easily remembeied 
y the system should provide for changes, additions, etc 

SYSTEMS OF STORES SYMBOLIZATION —Vaiious schemes 
of symbolization aie in piactical use in industiy The chief methods are 
1 Alphabetic 4 Sign and signal 

2 Numeric 6 Mixed 

3 Mnemonic 

In an alphabetic code, letters are arbitiaiily chosen to represent par- 
ticular accounts 01 classifications The same is true of the numerical 
systems, except that numbeis are substituted in place of lettpis A 
special type of numoiic classification is the decimal system Heie num 
bois are assigned m sueh a mannei that each digit lejiresents a subgioup 
or subaccount of the pieiious digit 
Mnemonic symbols consist of letters whose sound suggests the woid 
or account designated (For detailed presentation of those xarious sys 
terns of coding see Section 3 ) 


Decimal and Mnemomc Systems — An application of the decimal 
and mnemonic systems to stores is made by Dohi, Inghram, and Love 
(Cost Accounting) as follows 


All aimbols used for stores will begin with the letter S to indicate the 
stores department In the storesrooni the basic classification might appear 
os follows 

Decimal Mnemonio 


Foundry 

Special stoies for job work 
Machine parts 
Pattern shop 
Repair parts 
General clnssilied 






The foiegojng method olaasifies materials accoidmg to then natme 
and 13 m general use It is adiisable for classification of stoies where 
there is a 'wide vaiiety ot pioducts and attnities 

Translation Charts — ^Another method of stores classification makes 
use of translation chaits, which classify materials accoidmg to use This 
IS much simplei than the other and leads to briefer symbols Classifica- 
tion accoidmg to use utilizes a stoiea translation chart such as that 
shown in Fig 8 (Mgt Eng , vol 2) taken from Thompson and Lichtner 
The basic classification is as follows 

SA - Office supplies 

SB - Brass and brass products including pipe and fittings 

SC -Coal coke and other fuels 

feD - Wood and wood products 

SE - Electrical supplies 

SF -Fostenings, bolts, nuts nails, seieirs etc 

SG - Gaskets and packing 
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SH -Hangers atamh boxes bushings pnllejs and clutches 
SJ -Gcais m-ide of all inateiinls 
SK. - C heinicils and pigments 
iSL -IkhiuIs lubiirants oils gasoline and paints 
SM - Machine and engine paits foi boilex poner and natei supply 
SN -Metals not otlieiiMse classified as Babbitt lend zinc etc 
SP -Pipe pipe fittings, and tubings made from cast non ivi ought iron 
and steel 

SR -Rubber sciap , , „ , 

bb -Steel ivi ought oi east iron, and products made chiefly from same 
ST - Tools implements and supplies 

SU -Building iiiateiials such ns cement quaitz sand and bricl 
SV -Abiasiie, enieij iv heels grindstones etc 
SW-Weniiiig uppaiol 
&\ - Stores not otheinise classified 

&Y -Pibrous and textile mateiials — belts and sundries hose rope and 
til me 

SZ -Special paits and supplies for equipment 


Use of the aboie elassification to foimulate individual account sym- 
bols based on the translation chart is shown in Fig 9 The symbol for 
anj paiticulai item la obtained by combining the symbol letters at the 
left of Fig 8 tilth anv particulai letter at the top Thus the symbol 
for eleetiio lamp soeketa is SES, le, SE (Electrical Supplies) S 
(Sockets) and avrabol foi biass electric lamp aockels is SESB, le &BS 
(Electric Lamp Sockets), B (Brass) 


SES 4. 
SESB ■ 

SESC • 


SESL 

SESM 

SESN 


•Biass 1 cy sod ets 
SESIB - Small 
bESiB - Large 
■Bvass Icyless sockets 
bESlC - Small 
SES20 - Laige 


-Hood folks 
- Sod et folks 
-Mica sockets 


-Porcelain koj 
SBSIP- Small 
SES2P - Large 
- Porcelain 1 eyless 
SESllx- Small 
SES2R- Laige 
-Poioelam pull 


SBST -Street hood socket 

SESU 

SESV 


Functional Paits Coding (baaed on translation chart) 


CLASSIFICATION FOR PARTS — Numeiioal classifications are 
commonly adopted foi paits of machines and manufactuung ai tides 
which must be assembled Sometimes letteis are combined makmg the 
system a combination of numeiical and alphabetical An example is 
Fig 10 In this diagrammatic aiiangement each pait is designated by a 
number, or a number and following letter and the way in which they 
are associated to help build up the subassemblies of the rifle and finally 
the rifle itself aie shown This was developed by Fied A Waldron 
(Mgt A Admin, vol 7) 
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ASSEMBLING DIAGRAM 
MARK It MILITARY RIFLE 



Fio 10 Flow Diagram of Subassemblies and Assemblies 
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CLASSIFICATION OF MATERIALS AND SUPPLIES —The 
systom of classification of maleiials and supplies used by the Detioit 
Edison Co foi its recoicls and catalogs is given below (Am Standaids 
Assn Bui , vol 3) The fundamentals upon which this classification is 
based aie 

1 Dmsions should be specific enough to exclude all duplicate listing 
of items or nmbiguitj 

2 Arrangement should be broad enougli so that dii isiona will not he 
come so numerous as to he cumbersome 


The method of classification adopted is to bring together like items 
wheiGier piactioable Following this plan the mam classes aie selected 
by 1 biulding-up pioeess m which gioups of materials which appeared 
allied m natme, and distinctive enough to be set apart fiom othei items, 
aio a‘'Sombled into a class Tins class is given a name distinctive of the 
materials it contained as "Valves” “'Wiung supplies” “Bolts screws 
nails, rivets,” "Packing and gaskets,” “Glass and glazmg materials” 
The sequence of these mam classes after they had been deteimined 
upon IS as follows 

Building materials and general hardware 
IMeohanical equipment 


Within these four general groupings the classes are auanged by plao 
ing kindled mnteiials m close proximity to one anothei, but the bioad 
gioupings do not appeir as a distmctive pait of the classification The 
main classes of mateiials are aiianged fiom a oonsideiation of the de 
gree of relationship existing between the material grouped m each sub 
dn isiou 

The numbering system foi the items is based on a sev’-en-digit num 
bei The first two digits designate the mam class of mateiial in which 
the item belongs The third digit mdicates the subclass and the last 
fom digits qompiise a serial number Thus, an item numbered 543-0341 
would bo in clo's 54 (“Valves”) and m subclass 3 (“Globe valves”) 
It 13 aLo the 341st item in that subclass This classification is m use 
by the accounting stoies, puichasmg, and other departments ns a basis 
for then various lecoids 


Classific 


of Materials and Supplie 
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Classification of Materials and Supplies {Confd) 
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Classification of Materials and Supplies {Covt d) 
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Classification, of Materials and Supplies (Oont’d) 


1)3 1 Unfabneated to’itilca 
Medical EquiriiENr and Sop 
01 0 Medical equipment 
01 1 a lupe and bundnues 


fl OmcE Equipment and STATioNsrar Sop- 

08 0 rurniture lockers and shelvint 

96 1 Madiines and accessories 

06 2 Eaper 

08 8 Punted forma 

06 4 Books magazines etc 

08 5 Otlier stationery supplies 


HrSTAORANT ElJOIPMUfT AND bOI 1 LIES 
Oi 0 Restaurant equipment 
07 1 I ood 
97 2 Sundries 


98 0 Explosives and firearms 
98 1 Safety Lquipraellt 
98 2 Eire flghtmg equipment 
98 3 Household tuinituie jnd 


98 4 Nursery supplies 
98 6 Special Inburutory equipment 
08 0 Special construction equipment 
and materials 
08 7 Plating 

08 9 Miscellaneous 

09 0 Rubber goods 
00 1 Leather goods 

09 9 Material returnable to vendor 
(reels drums lagging etc ) 


BIN TAG — In many manufactuimg concerns the sloieskeeper is re- 
quired to keep a record (by quantities onlj ) of mateiials and supplies 
kept m stoiesioom This lecord is refeued to as a bm-tag oi peipetual 
mventoiy tag and is usually m the foim of a tag attached to a shelf, 
bin rack etc, and carries the sjmbol and descuption of the mateiial 
location in stoiesioom and quantity in stoiage In some plants a sepa- 
late tag is wiitten foi each incoming Jot of luateiiul, and the quantity, 
oidei numbei, and date of leceipt of goods, <uo enteied in appiopriate 
spaces When the mateiial repiesented by the bin tag is issued in 
aoooi dance with stoies issue oideis, the date and quantity issued is 
enteied and subtiactod from the pievioiis total quantity shown on the 
tag The final entiy at any time upon the bin tag shows the quantity 
of mateiial of the lot repiesented by it, lemammg m the bm As new 
lots of mateiial aie leceived in the stoiosioom, the bin tags aio placed 
m pool cts or on hooks in the bm, behind the tag in cunont use No 
entiles are m ide on the later tags until all the mntprinl lopiescnted by 
the one in use has been closed out, and the quantity repiesented by it 
reduced to zero The amount of mateiial shown on the bin tags upon 
which no issue entiles have as yet been made, is noted on the closed- 
out bm tag The closed out tag is then sent to the oleik m chaige of 
the stoies ledgers for checking with the quantity shown on the lodgers 
The totals of these quantities should coiiespond with the quantity noted 
on the ledgers as on hand in the storesioom 
Pig II illustrates a different tjpe of bin tag In this type onlj one 
tag IS used for each material, the leceipts and withdiawals being recorded 
chronologically on the tag and the successix e balances extended 
There are some objections to bm tags Such a lecord is largely a 
duplication of the perpetual inventory record and offers too gieat an 
oppoitumty for inaccuracy in most eases It puts a clerical function 
upon the storesroom men who otdmarily are not of the clerical type of 
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employees Their records are often illegible lecords and they may be so 
rushed at times that they neglect to make them at all 

Physical Inventory 

DEFINITION AND NEED — ^By physical inventoiy is meant the 
peiiodic countmg, weigltmg, measuiing, listing, and valuation of raw 
materials and supplies owned The time foi making such a check vanes 
with different plants A physical count may be taken 
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1 At a fixed time, such as the end of a year It may be advisable to 
adopt a fiscal or natural business year, at whose end piodiiction is 
lowest and a niiniiiiuin of raw materials and supplies is on hand 

2 At the time the purchase requisition is made out, since stock at that 
time IS at oi near the minimum 

3 Continuous count may be used taking, different sections of the stores 
room in rotation 

4 Pei iodic counts (iieekly monthly or whenexer convenient) of cer 
tain items in the stoiesioom depending on the turnover and value 
of the item Wheie materials are handled in large quantities and 
have hig,h value such as copper cable rubber etc, a physical 
eheol up must be had more often than for materials which move 
slowly and have relatively small value 

Even though peipetiial inventory lecords aie kept, it is essential that 
a physical mv entory be taken to correct disoiepancies between the book 
letords and the actual count that may have occuiied because of enors, 
shnnkage, theft, and so on The cuciimstances under which it may be 
necessary to take a physical inventoiv of raw materials and supplies 
are summanzed m a bulletin of the National Association of Cost Ac- 
countants on the basis of information obtained through a questionnaire 
sent to its membcis (N A C A Bullelm, vol 18) 

1 Where the ruditois require or the management desires that physical 
iniontoiies be tal en In geneial public accountants and corporation o2i 
cials are more reluctant to discontinue phvsienl inventories than are indus 
trial accountants iilio are more familiar with the operations of their per 
pctiial inveiitoiy systems and more likely to appreciate the lack of necessity 
for a physical inventory 

2 Wheie tlie unit of measuring raw materials at the time of receipt 
differs from the unit of measurement at the time of issiianoe In some 
iiidiistiies, certain types of raw materials are purchased by the ton and 
issued by the foot or by the unit Since a ton of a certain raw mateiial 
will not always contain the same niimbei of units, a physical count at the 
end of the accounting period is desirable 

3 Whore the raw material is subiect to shrinkage or loss while in stor 
age 111 such oases it would seem desirable that such raw materials be 
physic ally inventoried at the balance sheet data m older that all shrink 
ages to that date may be accounted foi 

4 Where the raw material is of a type which makes it expensiv e to make 
acenrato peiiodio checks Thus a floui mill a manufacturer of stock feed 
or a bieweiy will have dilBenlty in measuiing accurately the quantity of 
crams m elevatois throughout the accounting period because of the vary 
ing moistuie content settling and other factors In such case estimates 
may be made throughout the accounting period and more accurate measure 
ment applied only at the close of the period 

5 Where the perpetual inventory records are not checked throughout the 
accounting period by physical count and measurement In these compa 
mes stock records are checked only at the time physical inventories are 
taken in other woids, quarteily, semiannual or annual inventories take 
the place of continuous check throughout the accounting period 

6 Where the perpetual inventory system is not accurate If checl s of 
the stock recoids indicate fiequeut and appreciable differences between the 
inventory figures and the quantities actually on hand due to errors in 
keeping the records reporting receipts and issuances of raw material and 
in the measurement of raw material issued a physical imentoiy at the 
end of the accounting period would seem to be necessary to discover all 
discrepancies 
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WHEN PHYSICAL INVENTORY NOT NECESSARY— In 

contrast to the nbo\e the same soiiice also sets foith those cnoum- 
stances iindei which a phjsical inventory is not necessary These oir- 
ouni‘;t inces me 

1 V lioio a poition of the raw material usually made up of slow mov- 
mg items is not contiolled by the stock lecoids oi wheie stock lecoids 
aie kept foi such slow moimg items but aie not checked legulaily 
thioughout the accounting peiiod In such a case it would not appear 
nocessaiy to take a complete physical mventory but only to take stock 
at the end of the penod of the items not contiolled oi not checked 
legulaily The peipetual imentoiy lecoids can then be used for that 
poition of tlie inventory which is adequately controlled and periodically 
checked to the book lecoids Of couise, this can oniy be done if it is 
possible to eliminate accurately the portion of the inventory which is 
undei contiol and be ceitain of including all raw mateiial items in the 
physical count which aie not so contiolled 

2 Wheie the icason foi tal ing a physical mventoiy is that the human 
element makes accuiate stock records impossible It is obvious that 
the human clement is as important in the taking ot a physical inventory 
as in 1 eeping stock lecoids and peuodically checkmg them In fact, the 
necessity foi taking a physical inaentoiy in a short penod of time re- 
quiiing the use of inevpeiiented help is lAely to make eiioia due to the 
human element moie fiequent than in the keeping of peiqietual records 

PREPARATION— Befoie the actual counting weighing oi meas 
uring of law materials and supplies begins, it is essential that the pro 
ceduie to be followed be caiefully planned and mapped out in advance 
Inventory crews should be notified and gnen written copies of the 
plan m ample time to become familiai with it These written insti ac- 
tions should coi ei the following points 

1 Date and tune allotted for inventory tal ing 

2 Orgnni/ntion of pcisonnel and their individual duties 

3 Iiistiuetions to larious service and producing departments 

4 Pioper classihcatiou of items to be inveutoiied 

6 Porins needed with explanation of their use 

Date and Time Allotted — Imentory should be dated as of the end 
of tlie month so that it may be tied in with the financial lecoids In 
\entory should be taken within ns shoit a time as possible so that theie 
is a minimum of mteiferenco with opeiatmg aotnities The ideal in- 
ventory penod is the slack season that is the time when pioduction 
IS at its lowest and quantities on hand smallest Use of such a period 
foi a physical count enables management to employ its legulai staff 
without disrupting to any gieat extent the movement of goods through 
the plant 

Organization of Personnel and Their Individual Duties — Of pii- 
mary impoitanee to management is the selection of someone to take 
charge of the inventoijr as a whole The mdiv idual selected should be 
given complete authority and at the same time be held responsible for 
the entire mventoiy piocediiie Various peisons may be selected for 
this dutv usually the contiollei, chief cost accountant, or purchasing 
agent Sometimes the chief lesponsibility is vested m an inventory 
committee Aftei the chief of the inventory stall has been decided on. 
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the diMSion manageia or department heads are next in line of organiza- 
tion, then follow shop supeiintendenta, foremen, and assistants who 
make out tags and hat items thereon, and othei woikeis who handle, 
count meiisuie, oi weigh mventoiy items In laige oiganizations a chart 
of personnel engaged la taking mientory is piepaied and posted on 
plant bulletin boards 

Instruction sheets are next prepared outlining in general the inven- 
tory piocedure to be followed Copies of these instructions are put into 
the hands of all conceined m ample time so that each member of the 
inientory staff knows befoie the count is undertaken what is expected 
of him Wheie possible detailed instructions aie gioiiped about indi- 
vidual depaitments so that those conceined can concentiate on the 
work they aie expected to do Some plants hold group meetings for the 
jmentory staff to be ceitain that all instructions aie cleaily undoistood 
befoie actual count begins The following is quoted fiom Heckeit 
(Accounting Systems) and illustrates that part of the genera! mstiuc- 
tions relating to the responsibility for, and supei vision of inventory 
taking in the case of a maniifactuier of implements and machmoij 
In Charge — Worl s niichtor will be in genei al charge and all communi 
cations relative to inventory matters should be addressed to him 
Worl s manager will instruct foremen that thej must personally super 
vise taking of inventory in their respective depaitments and that they 
will be held responsible for its thoroughness and accuraej 
Supervision — Foremen must see that all information as to I incl of mate 
iial weight and quantities location and other data called foi on tags is 
ooirectly given Foiemen should inventory evervthing m then departments 
whether it belongs theie or not As soon as foremen have completed the 
iiiveiitorv 111 then departments they must repoit to office so that thej and 
their men may be used at some other point, and thus expedite the work 
Instructions to Service and Producing Departments —Each depait- 
ment m the plant should have everything in oidei befoio the count 
begins otlieiwise delava occur and many errois aie made To head off 
such del a vs and eirois pieparatory instructions me issued The follow- 
ing quotation is taken from Hcckert (Accounting Systems) and shows 
instructions given in vviitten form coteiing the propaiatory stage 



A summary of instiuctions to bo issued is outlined by Bonthron 
(NACA Bulletin, vol 10) 
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1 Instructions to the stores departments to clean up to place all loose 
niateiial m the proper bins etc, to segiegata and transfer to the salvage 
depaitment all obsolete supplies and scrawl, and once the count in the 
stoics has eomzneiiLed to issue no stores without authority of some speci 
fied official 

2 Instructions to the production departments to have all completely fin 
ished parts inspected and transferied to hnislied stores to clean up and 
transfer all defective and spoiled noik and sciapped material to leave 
nothing undei the benches or machines and to have nothing on the floor to 
he inventoried but actual nork m process which should be grouped by job 
numbeis or othei suitable classification At the same time, the advantage 
of having all assemblies completed will be pointed out and attention will 
be drawn to the fact that the stoies depaitment has received instructions 
not to issue any material once the count has commenced m the stores 
unless the requisition bears the OK of some specified official 

3 Iiistiuctioiis to the inspection department to inspect finished products 
and work in process available and to bring up to date their schedules of 
defective items requiring only minor lepairs to make them into satisfao 
tory product 

4 Instiuotions to the salvage department to inventory all the scrap or 
obsolete parts supplies etc in its possession 

5 In addition instructions are issued to the receiving room to hold all 
goods received after the commencement of inventory taking until the con 
elusion thereof Goods so recerved prior to the close of business on the 
inv entory date should properlv be included in the inventory of material on 
hand and the corresponding liability taken up in the accounts The date 
of receipt should be indicated on the inventory tag which should be affixed 
to the goods as they enter the receiving loom and the receiving slip should 
be stamped “Inventoried" bofoie being passed on to the purchasing agent 
or accounting depaitment 

C The purchasing department is reouired to list all invoices received for 
winch the goods aie not on band at the close of busiues on the inventory 
date It IS considered proper to give effect m the accounts as of the closing 
date to the purchase of all goods bought on the fob vendor’s plant basis 
which weie actually in transit on the last day of the peiiod 

7 Similarly the shipping department is instructed to insure that all 
goods billed to customers but not shipped at the date of stocktaking aie 
not included in the inventorv 

8 Instructions aie also issued to the departments concerned to exclude 
from the inventory any goods which are not the property of the company 
including goods held on consignment for others and special tools loaned to 
the company 

CLASSIFICATION OF ITEMS TO BE INVENTORIED - 

The vaiious groups of items to be mventoued aie indicated by account 
numbers as set forth m the geneial accounting classification Articles 
to be inventoned aie listed sepaiately in msti actions by classes such as 

1 Raw materials 

2 Faotoi j supplies 

3 Work m process 

4 Finished parts 

6 Finished goods 

6 Perishable tools 

7 Miscellaneous items 

a Material received during inventory 
b Materials received — no invoices 
0 Materials invoiced by vendors — not jet received 
d Finished goods shipped — no invoices 
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e Finished goods imoioed to customers — ^not yet shiiiped 
f Coiitameis of ceiidois on hand charged to us 
g Goods out on consignment 

h Materials set aside for oonstiuction not yet charged to the 
accounts 

METHOD OP TAKING INVENTORY —Instructions must be 
given m groat detail eovenng the actual me entory taking, since much 
of the worl is done by peisons unfamihni with it The persons mvoh ed 
in the actual imentoijing aie the tag writers and the counteis The 
foimei can make the entile task easici by wilting tags neatly and m 
legible figuies The quotation below is taken fiom Heckert (Accounting 
Systems) 

Inventory must be taken hy actual count weight and measiuement or 
IV eight and count as the case may be In instances whcie weighing or 
counting IS not practicable estimates may be made (only in the presence 
of the works auditor, or a competent representative appointed hy him) 

The works auditor should select tag writers who are familiar with fao 
tory matoiials symbols etc and information to be slioiui on inventory 
tags must be furnished by the foreman or his representative Tag writers 
must be put to woil as far iii advance of the actual counting of inventory 
as possible so that when counting begins counters will not be held up 
waiting foi tags to be vvrilteu 

Tag writers aie to fill in all information except count (and keen fai 
ahead of material counteis) If this is thoroughly clone, counters will find 
tigs attached to each individual lot of material and need only write the 
icvult of their count on lags The tag writer will indicate on the tag how 
inv entory is to be taken i e by count w eight and count etc , so that 
material counter inaj know definitely the unit of measuie to be used 
[Then follow detailed instiuctions concerning the manner of listing differ 
ont materials ] 

Counting — When tag writers have progressed auffleiently so that they 
cun keep ahead, men should be started on the work of counting material 
Tlie count should be entered on the tag in the pioper space and a eioss 
made in the upper left hand corner of tag This indicates at a glance that 
material has been counted and count entered on tag Bach tag must be 
initialed by the peison doing counting 

Moving Stock During Inventory — Stock may be transferred between 
two departments prior to the taking of the inventory in either depart 
ment oi after the inventory is entirely complete and tags pulled but undei 
no ciieumstanccs shall stock move between departments duiing imentoiy 
No stock shall be moved lu a department while the inventory is in progiess 

Stock Located Outside of Buildings — Stock located outside of buildings 
shall be given caiefiil considei ation in ordei that no omission maj occui 
through misunderstandings as to departmental custody Foremen shall 
confer with the works auditoi and agree as to the custody and responsibil 
ity for inventoiy of all stock wherever located 

Where the line between departments is not definitely drawn, the foremen 
of the two adjoining departments must get together and make suie that all 
stock is inventoried, no matter m which department it may properlv belong 

FORMS USED IN TAKING PHYSICAL INVENTORY— The 

principal forms used m taking physical laventory aie inventory tags 
(Fig 12) and mv entory sheets (Fig 13) 
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Inventory tags are seiially numbeied and are chaiged to the vaiious 
inientoiy captains A lecoid is made of the numbeis of tags issued 
to diffeient captains who are held strictly accountable foi them All 
tags must be leturned and checked against the oiigmal list whether 
used, unused voided, or spoiled Im entorj captains allot blocks of tags 
to assistants who fill them out, using indelible pencils, except as to 
quantity and attach them to the items to be imentoiied The checkers 
follow making physical count and signing the tag When the inventoiy 
captain is satisfied with the work of tagging and checking, the lower 
part of each tag is pulled leaving the uppei pait attached to the items 
After all tags have been accounted for they are compaied with the 
perpetual inventoiy records In the event of discrepancies, a recount is 
lequired 

The quotation below repiesents poitions of the instiuctions issued by 
a maohmeiy mamitacturei, and is taken fiom Heckoit (Accounting 
Systems) 

Each tag will have a serial number, and be made out m duplicate Wlien 
ta,s ait filled out, the original must be retained by the tag uritei and 
piopeilv put up in bundles in numerical order the fiist and last tags 


tags suon tags sboiiW Pe mailcecl ftliipptd ’ 


ir mmbei noted, t 


:l tags 


— -n to the office 

After crediting a department with the oiiginal tags leturned the tags 
uiU iramediatelv be turned over to cost depaitmeiit foi pricing If tags 
are sorted into class older to facilitate pricing thev should be rt sorted into 
numeiioal order after pricing and held until leeeipt of duplicates 
Tags should be pulled m the order in which they were attached so as 
to preserve the numerical arrangement As fast as duplicate tags arc 
pulled they are brought into the office and immediately matched up by 
numbers with the originals, to see that no numbers have been lost or 
destroyed 


Inventory Sheets — Tags are brought to the office and arranged 
numerically to see that all are accounted for They are then le-sorted 
according to material classifications and entered on, inventoiy sheets 
(Fig 13) These sheets aie also numbered consecutively and contain 
oidmanly spaces for tag number account number, description, quan- 
tity, umt puces extensions, and footings Extensions and footings are 
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made by machine opeialois The foim jllustiated is specially designed 
to make use of the lower of cost or maiket \ allies 

INVENTORY OVER AND SHORT REPORT— The quantity 
balinces of the laiious bin tags and imentoiy tags should agiee with 
the quantity balances as 1 ept by the stoies Icdgei oleik 

Upon fomplction of the phjsical count the actual balance is oom- 
paicd with the balance on the stock ledgei caid An oveiage exists 
when the physical balance exceeds the book balance A shoitage eosts 
when the book balance exceeds the physical balance The adjustments 
made must be earned to 

1 Stores ledger cnid 

2 Contiollint account 

In case of an overage, the stoies ledgei cleik adjusts the quantity on 
the ledgei caid eithei by a red ink entiy in the Issued column oi a 
black ink entiy in the Reeeii ed column The effect m either case is to 
inciease the quantity on hand this increase is leflected in an moieased 
balance in the On Hand column of the ledgei caid 

In case of a shortage, the stoies ledgei cleik leooids the disoiepanoy 
in the Issued column and adjusts the balance on hand This is illus 
tiated m Fig 14 liken from Thompson (Accounting Systems), a 
phjsical count showed 4 9S1 units on hand compaicd to 4,985 on the 
ledgei caid The shortage of 4 units piiced at the then ourient aveiage 
unit ptice of $20779 is lecorded on the card as an inventoiT adjustment 
and the adjusted balance is biought down as the initial figure toi the 
new year 

411 differences aie then summaiized thiough an inventoiw o\oi and 
sboit lepoit, also called an inientoiv difference leport (Fig 16) This 


INVENTORf DIFFERENCE REPORT 


0 OF CARDS CHECKED-. 


Eiq 15 Inventory Difference Report 
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ja done periodically Tho leport, taken fiom Heokeit (Accounting Sys- 
tems), foims the basis foi a periodic journal voucher bringing the Stores 
controlling account into agieement with the adjusted stock ledgei If 
the totals on the lepoit show a net oieiage, the following jouinnl 
entry le&ults 


Stoiea Adjustment ? 

or Inventory Over and Short 

If a net shortage is shown the controlling entry is 


Stores Adjustment 
or In entoiy Over 
Stoies 


and Shoit 


$ 


$ 


Stoies Adjustment may be closed to Piofit and I oss, oi it may be 
tieated as a standing order, in which case it is posted to the manufac- 
tuimg expense ledgei, with a similai posting to Manufacturing Expense 
control 


Punched Card System of Inventory Control 

PRINCIPLES OF PUNCHED CARD ACCOUNTING —The 
newest mechanical achievement m accounting is the use of sotting and 
tabulating equipment employing the punched oaid as a basic leooid 
Two sj stems are m use 

1 The Holleiith type which is the basis of equipment hmlt by Intel 
national Busincsb Machines Corporation 

2 Povveis type, made by Remington Rand Inc 

The chief distinction between the two types is that, undei the fiist 
type, the opeiator of the sorting oi tabulating machine opeiates a plug 
boaid setting the neoessaiy electrical contacts In the Poweis typo, the 
plug boaid operates on a mechanical pimciple, is made at factoiy and 
thills a diffeient plug board must be used for each task the machine is 
to perform Subject to this basic difference both types aie able to 
perform appioximately the same type of woik The illiistiation worked 
out below IS based on the Holleiith system 

USE OF PUNCHED CARDS IN ACCOUNTING FOR MA- 
TERIALS AND SUPPLIES— Pig 16 illustrates the eleitiic ma- 
chmes and accounting foims used and also shows the flow of accounting 
data under the eleotnc punched caid accounting method Thiee basic 
card forms aie designed and used for lecoidmg transactions affecting 
materials and supplies They are 

1 Material balance card 

2 Material received card 

3 Maleiial requisition card (Eig 16) 

The balance card has fields laid out for date, type of transaction 
material number maximum and mmimum quantities, quantity balance 
and amount balance A separate card is punched for each item of male 
rial m stores that is, foi each kind of raw material semi-finished parts 
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and supplies These caids aio lilcd m the ' balance card file” (Vig 16) 
by matcud ninnbei 

The received card has fields foi date, tape of tumsaction material 
mimbei, puiclnse o: pioduction ordei number voucher number, qum- 
tita letened height m and amount of chaige Other data may be 
piovidcd foi if dcoiied These caids aie punched from pioduction oiders 
rocening slips and vendors’ invoices The quantities and amounts 
punched on these caids nie died ed for accuiacy against piedeteunmed 
adding niaehme totals 


new one Extensions may be peiformed by this method at the rate of 
1,000 to 1 600 lequisitiona pei hoiu 

Next the loeeipt, leqmsition, and balance cards aie meiged by the 
oolla*oi In this operation, the collatoi rejects any balance cards whicli 
are not affected bv' the day’s tiansactiona These ends are retmned to 
the balance file The meiged caids are then tabulated by the electiical 
alpliahetio accounting inadime cieuting a eiiuent material itcord (see 
Fig 16) of active items This machine accumulates debits oi edits, and 
balances and lists mateiial number and maximum and minimum quan- 
tities This opeiation is automatic including the feeding of forms 

Material Record —Elootneally attached to the accounting machine is 
an automatic summaiv punch As the material record is being tabu- 
lated this machine punches a new balance eaid foi each item ’These 
new balance cauls aie returned to the file in place of the ones removed 
Thus the balance eaid file contains at all times the cuirent balance on 
all stock items 

The mateiial lecord forms aie made up with tiansfoi posting carbon 
paper The caibon pap" faces the back of the mateiial leoord sheet 
so that as a mateiial leeoid is tabulated, a carbon copv' appears on 
its back Piepared in this manner the material record sheet becomes 
a mastei copy to be used in conjunction with the facsimile posting 
machine 

Stock Ledger — ^An operator using the facsimile posting machine 
transfeis the information from the mateiial recoid to the stock ledger 
caids (Fig 16), a complete line at a time Speeds of 600 to 1 000 postings 
per hour are obtamed depending upon the number of active items as 
well as then proximity m the file These speeds are attamable foi two 



PUNCH CAPD SYSTEM 


707 


Sec 13] 



Note that balancing of stock ledgei sheets imdei this method is elimi- 
nated Tlie postings aie an exact duplieite of the daily matenal lecord 
llie stock lodgei sheets aie used only as an histoiical lecoid of material 
actu ity All analyses ol stock transactions are made automatically from 
the balance, leceiiJt, and requisition cards 

Additional Uses of Material Cards — A.ftci piepaiation of the daily 
inateiial recoid, the ounent stock tiansaclion cards aie available foi 
othei uses, some of which are as follows 

1 Receipt cards may be an integral pail of the accounts payable dis- 
tiibution if it IS so desiied Thej cm be soiled by accounts charged 
and automatically tabulated Materials puichased miy also be analyzed 
by \endois by pnoe, by class of mateiial etc 

2 Requisition cards can be used foi vaiious cost and expense analyses 
Foi example, they may be tabulated m conjunction with labor distii- 
bution cuds, automatically producing cost statements complete with 
1 iboi burden, and matenal all chaiged to operations 

3 The expense distribution report shown m Fig 16 illustiates a 
method foi using lequisition cards A similar report may be piepared 
foi each account, subdixided by departments Requisition caids may 
lie tabulated by expense accounts with budget caids showing actual and 
budgeted expense as well as variations ovei and undei the budgeted 
amounts 

4 The value report shown m Fig 16 illustiates anothei function of 
the oaids Here a tabulation of cinrent requi'jition cauls has been made 
m combination with summary cards of the previous month’s usage A 
smnmaiy caid to be u=ed with next month’s lepoit is automatically 
punched as tlie value leport is prepaied The same principle can be 
followed in accumulating year-to date figiiies oi m nuking compaiisons 
with same month of the pievious yeai 

USE OP PUNCHED CARDS IN TAKING PHYSICAL IN- 
VENTORY — ^The use of punched caids m talung plnsical imentory 
IS desciibed m the booklet “Electiic Punched Card Accounting Method” 
ns follows 



card each count usually being checked by a second eountti The cards are 
finally detached from their stubs and the stub is affixed to the article or 
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lim as 1 \isual indication that the item has been nnontoned The serial 
number on the stub selves to identify the lattei with its card in the event 
that a recount of an item is desired to lectiiy an apparent mistake 
The taids are sorted by aerial number and machine listed to detect any 
miBSing ones After all cards have been accounted for it lemains only for 
the quantity to be punched Extensions aie computed and punched auto 
metically from the quantity and unit price already punched in the cards 
The caids are tabulated to obtain the required accounting totals eitbei 
by clepaitments or m total (Pig 18) Pollouing this a listing (Pig 19) 
IS made by stock number, which serves as a suppoit foi the accounting 
totals and as a cioss reference with the previous listing by tag numbei 
Any special inventory anahses which aie desired may be provided for 
by including the proper punching when the cards are originally iirepared 
and aie obtained by electric soiting and tabulating aftei the accounting 
work has been completed 




Pl8 19 Pinal Inventory Report 
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Material Cost and Inventory Valuation 


RELATION OF MATERIAL COST TO INVENTORY 
VALUE — Ihe geneial lule of imentoiy lakiation is cost oi maiket 
ivhicheie: i-> Ion pi but tins is not definite enough smcp theie aie man> 
diffeient kinds of co t A published balance sheet may contain an asset 
'Imenton (at cost)” but this item might haie different values oppo 
site it eieiy one of which would lepiesent some kind of cost The 
question therefore is not one of diffeient methods of pricing to achieve 
same icsults In this case different methods produce diffeient lesultb, 
that is difteient methods of pricing stoies issues pioduce 

1 Diftei ent tnntci lal costs of jobs and products 

2 Difleient inventoiy values 

An inconeotly priced imeatory may lesult m a false statement of 
profit 01 loss with injuiy to stockholdeis and others It may pioduce 
an eiioneous statement of the woiking capital position and theieby 
make a misleading impiession upon the creditoi It may also result in 
a substantial modification of the income tax to be paid Coueot inven- 
tory valuation is theielore, at the heait, not only of good cost account 
mg but sound management as well 
BASIS OP MATERIAL COSTING —Whetliei mateiiah should 
be tiansfeiied at cost or at cost plus a piofit is an open question 
Heekeit states (N A C A Yoai Book, 1930) 

Tils writei Ins made a suivev of 41 companies including both large and 
small tonetins and representing some 2S different lines of business The 
result of this survey indicates the following practice 

Concerns using coat thiongliout 29 70% 

Cnneeins using maiket in ceitain instances 8 20% 

Concerns using arbitraiy values in certain instances 4 10% 

41 100% 

This w oiild seem to indicate that moat concerns use cost and ev en in 12 
companies which m certain instaucos use other methods the use of cost pro 
dominates 

In the 12 exceptions the reasons for using methods other than cost are 
as follows 

To give the department oi blanch independence from a pioflt and 
loss standpomt 6 

To I eep certain of the personnel in ignorance of the cost 3 

Trade association purposes 2 

kloie expedient from a clerical standpoint 1 

12 


METHODS OF COSTING — ^When materials and supplies are 
issued to the factorj the quantities lecorded on stock ledger cards must 
be translated into dollar v allies Sev eral methods of costing requisitions 
and pricing inventories are used, the most impoitant of which are 
1 Specific cost 7 Standard cost 

” First in first out 8 Last in first oi ' 


S Simple average 
4 Weighted average 
B Periodic average 
0 Moving average 


Replacement cost 

10 Normal or base stock 

11 Cost or market whichever 
is lower 
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Some of the above methods are used both for piicmg stores issues 
and for valuing inventoiy on hand at the end of peuod Otliet methods 
are used exclusively foi m\ entory \ aluation 

Of the diffeient cost methods, the first six can be considered as vaiia- 
tions of actual cost There is no one method that can be used under 
all conditions One method may be suitable in one industiy but uot in 
others The method to be used undei any given set of conditions is 
one imdei which realized or realizable income is most oloselj approxi- 
mated In some cases this may mean the use of different methods in 
diffeient depaitments of same plant 

Actual cost or historical cost of raw mateiials woik in piocess and 
finished goods is the most logical method to use trora the standpoint of 
cost aooountmg, since most accounting data are usually lecoided on a 
cost basis Theie aie many xaiiations of the actual cost method such 
is hist in fiist-out, moving average, shaight aveiage, weighted average 
and hit m fiist-out Actual cost in the case of law mateiials and sup- 
plies consists of the sum of net invoice puce, tian«poitation chaiges 
mwaid and purchasing handling and stoinge costs As a mattei of 
piactice however puichasmg, handling and stoiage costs are seldom 
included when inventory is piicod, being treated as part of manufao- 
tuiing overhead 

Actual cost in the case of work in piocess and finished goods means 
that charges for material, laboi and manufacturing oveihead are ac- 
cumulated against the goods on hand When subsidiary cost and in- 
ventoiy recoids are kept, the work in piocess mventoiy is a«oei tamed 
fiom data accumulated on cost sheets of unfinished jobs, and the value 
of finished goods is determined from data found on individual stock 
leooids The chief aigiiment advanced foi the use of actual cost m 
piicing inventories is that no unrealized profits oi losses aie bioiight 
on the books to affect cuirent opeiations The objection laised to the 
use of an actual cost method of valuation is that the tiue financial 
condition may not be revealed if market prices have declined oi ad 
vanced m comparison with actual costs This may he oveicome, how- 
ever, by the use of an inventory reserve, oi bv setting foith the maiket 
value paienthetioally or as a footnote to the balance sheet 

SPECIFIC COST METHOD —Undei this method, pureha'es made 
for paiticular jobs aie kept separate in the aloresroom and stores cards 
are made out fot the individual puichases When mateiials are issued 
for jobs requisitions are pneed at the exact cost aa lecoided on the 
appropriate stores cards This sv'stem may be somewhat awlcvvard, but 
IS employed effectively when nonstandaidized units have to be puicha‘'pd 
to meet a customer’s specifications Some concerns opeiafmg on a job 
order basis u=e this method to price issues of materials not regularly 
earned in stock and use some other methods to cost mateiials regu- 
larly used in production 

ORIGINAL COST OR FIRST-IN FIRST-OUT METHOD — 

The oiigmal cost or first-in first-out method assumes that items first le- 
ceived are the first to be issued and that requisitions are priced at the 
cost at which these items weie placed in stock For example if 100 units 
of material X are purchased at $1 00 per unit, and later 200 units at $ 90 
per unit, first 100 units to be used are priced at $100 per unit, and 
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Eio 20 Eiist In First Out Method 


next 200 units at $90 per unit In. the use of this method caie must 
be exeioistd in pricing lequisitions filled fiom two oi moie lots (Fig 
20 ) 

Conditions Favoring Use of Original Cost— The first-in first-out 
method of pacing can be used to beat advantage in mdustiies where 
mventorv items do not move very fast and have a high unit cost In 
most cises this method is veiy simple to use and has the added advan- 
tage of showing the actual cost of goods used and on hand It may be 
veiv cumbeisome, howevei, if seveial purchases are made at different 
paces making it necessary to account accuiately foi seveial diffoient 
priced lots Criticisms of fiist-m fiist-out method have been made in 
recen+ jears particiikih in the tanning, oil coppei, biass ooppei wire 
and lead industries on the ground that it fails to reoogmre the fact that 
sales aie made against cuaent puiohases and not against inventory, 
with the lesult that tiue income is distoited by fluctuations in inven- 
toiy values Many of these industries have abandoned this method of 
pricing requisitions and hav e adopted the last in first-out method 
Ulpscabed later m this Section) 

Umlei first-m first-out method inventory value is determined by con- 
sulting individual stoies cards Quantities and values of the most recent 
entries thereon are accumulated until they equal the quantity on hand 
The computation is ns shown below 
Total received (Fig 20) 

Total issued (Fig 20) 

Balance on hand 

The V ahie of the 210 units on hand at the end of the month can be 
determined from the cost of the most recent purchases and working 
back-wards 

100 units flora the purchase of January 20 valued at $1 10 
each $110 00 

110 units from the puiehase of January 10, valued at $90 
each 99 00 

$209 00 


400 

190 

210 


Total 
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ThiB method, sometimes called the “most recent purchase” plan, may 
be used to advantage m pricing imentoiies wheie no storeb leooids aie 
bept Undei this situation the most recent invoices are analyred for 
unit puces which aie applied to the quantities on hand as shown on the 
imentoi-y sheets 

Advantages of First In First-Out Method — There are no seiioiis 
tlieoietical oi technical objections to this method except in the case of 
obsolete, shopworn, or slow-moving goods Theie are eeitim advantages 
Bhich may be summaiized as follows 

1 It 18 baaed on cost, and hence raises no question of unreahred in 

2 It is drawn from the actual records in a sjstematie niannei without 
the use of estimates 

3 It oontorms to sound principles of economics and busiiie«s in that 
the resulting inventory value is usually a fan lepreseutation of cui 
lent oommeioial values 

4 It is based upon a clear cut assumption as to the movement of 
goods through the storesroom, which it is good business for the man 
Lgement to adhere to as closely as possible 

5 It is approved by the Bureau of Internal Revenne 

6 It IS a convenient method to use m pricing under any continuous 
inventoiy system 

Pricing Materials Returned from Factory to Storesroom — One 
method of handling returned stoies is to tieat the leturn as a new pur- 
chase, enteimg it m the Received section at the issued puce and oai ly- 
ing it fonvard as the last item in the Balance section A second method 
IS to entei it m led m the Issued section and extend it m the Balance 
section as above A thud method is to record the letuin at the original 
puce m the Received section, carry it forwaid m Balance section as tho 
first item, and chaige it out on the next requisition at the old piioe 


SIMPLE ARITHMETIC AVERAGE— In practice, there aie 
many foims of averaging in connection with the piioing of stoies requi- 
sitions and inventory on hand Some of the methods m use are as 
follows 

1 Simple arithmetic average 

2 Weighted average 

3 Moving average 

4 ilovmg average at close of preceding month 

The simple average is deteimmed by dividing the total of all unit 
puces by the number of invoices, the quantity on each invoice being 
Ignored The schedule below taken from Kestei (Advanced Accounting) 
is an dlustiatioE 


Date 


Quantity 

Bought 

(units) Unit Price Cost 


Januaiy 10 
February 1 
Mai oh 6 


$11 00 
12 00 
10 00 

11 50 
9 50 

12 00 
$96 00 
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The straight nveiage puce pci unit is $11 found bv dividing the total 
of all unit piicGS ($66) by the number of imoices (6) If there aie 40 
umts on hand on June 30, the value of the inventoiy would be 40 X $11 
or $440 The method has nothing to recommend it It is an unweighted 
average and likely to pioduce absurd results Thus in the abo\e ilhis 
tration, if 115 units aie issued and 40 aie on hand, their values aie as 
follows 


116 X $11 = $1 206 
40 X $11 = 440 $1705 


The total co-'t, howe\ei, was only $1,620 as against an issue puce of 
$1,706 

WEIGHTED AVERAGE METHOD —This method is used by 
those conteins which desiie to spread total costs evenly o\ei all goods 
on liand To calculate the weighted average unit cost, the proceduie is 

1 Add total quantiti lecencd to total quantity on hand 

2 Add cost of mateiiala lecened to cost of those on hand 

3 Dnido total values bj total quantities 

Ai erago unit cost is used in piicmg lequisitions and balances on hand 
until ntw puicha'ics ait leccued when it is necessaiy to oaloulate a new 
ai 0! ige unit cost The aiithmetic ini olved in this method is illustrated 
m Pig 21 The value of the ending inventory is found as follows 

1 Units on hand 210 

2 Last average unit cost $ 00288 

3 Value of inventoi} (210 x $ 99288) $208 50 



Degree of Accuracy in Unit Costs — ^This method is used to adv au- 
tage when the price of the same mateiial fluctuates fiequently durmg a 
period To avoid eirois m piicing issues and mventoiy balances it is 
necesoaiy to caiiy sufficient decimala m the aveiage unit cost to msuie 
accuiacy to the neaiest cent The numbei of decimals to be earned 
theiefore, depends entirely on the size of the multipliei If the latter 
IS small fewei decimals aie lequired, as the multipliei moieases more 
decimals are requiied In Fig 21 five decimals represent the mmimum 
to insure the desired accuracy 
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If this condition is not obsei\ed, adjustments may become necessary 
to bung the dollai balances of the stores caids into agicement with the 
Haw Materials control account To avoid making adjustments of this 
natuie, a new balance may be determined by subtiactmg the total 
•\alue of requisitions piiocd at the a'veiage unit cost, or the total value 
of the requisitions may be found by deducting the new balance piiced 
at the a\eiage unit cost This procedure may be alternated from time 
to time so that total quantities iequi«itioned and on hand when multi- 
plied by aveiage unit cost will not get too fai out of line with the values 
shown on the stores cards 

The weighted a\erage method has the same disadvantage as fiist-in 
fiist out method in that a consideiable amount of detailed woik is 
jeqmred in computing aveiages m pricing requisitions, and m keeping 
stoies leooids up to date Another disad\antage of the method lies in 
the fact that high or low prices paid m the past for mateiial aie 
reflected m the average long after the mateual puichased at such high 
or low puces is consumed Thus, although it may require many calcu 
lations it has the advantage of stabihnng costs when pricfea fluctuate 
npidly 

Pricing Material Returned — ^When excess mateiials are returned to 
sloiesioom, they should he treated as a new purchase, entered in the 
Received section at issued puce added to quantities and \alues in the 
Balance section and a new aieiage unit price computed An alternatne 
method that may be used when returns aie of small value is to enter 
in the Reoened peotion and extend into the Balance section at the 
LPSued pnoe, chaigmg the amount to the next requisition leeened 


PERIODIC AVERAGE METHOD — This method of pricing 
requisitions is a variation of the weighted aveiage method Instead of 
computing an axeiage umt cost aftei each purchase, the computation is 
(ielaved until the end of some period, usually a month Issues of mate- 
iial aie then piicecl at the aaerage umt cost obtained by dividing the 
total value of the begmnmg im entoiy and purchases for the month by 
the total quantities a^ ailable during the month Expressed ns a ioimiila 
this becomes 


where U = Peiioclie average unit cost 

V, = Value of imentory at beginning of period 
Vp = Value of pm chases for period 
Q, = Quantitj of inventory at beginning of period 
Qj, == Quantity of pni chases for period 


In the example m Fig 22, there is no oppnmg balance, hence, 

J7 = » +, j300 ^ pyg 

0-1- $400 ^ ' 

The application of the method is shown in Eig 22 The v alue of (he 


210 X $ 976 = $204 76 
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Value of Periodic Average Method — ^The chief advantage of ngmg 
the periodic -iierage method is that much detailed cleiical work is elimi 
nated IJndei this method, the average costa need be computed only 
once a month also it is unnecessaiy to identify issues of matcrnh with 
partnulm quantities lenened This procedure m piiomg requisitions is 
often followed b\ pioce-ss industries wheie the cost of production is not 
determined until the end of the month It is of little value, howeier 
in job order concerns, wheie costing is necessary during and upon com 
pletion of a job 

The disadvantage of the method lies in fact that the piicing of lequi- 
sitions and costing to Work in Process must be held in abeyance until 
the end of the month This, therefoic, cieates peak loads of work at a 
very inopportune time At the end of the month, the stores ledger 
clerk IS busv preparing inventory balances to be leooncilcd against 
Stores control the cost department is busy getting out monthlj state- 
ments All this would be delayed under periodic average method In 
ordei to ov ercome disadvantage inv olved m holding up the pricing of 
requisitions until the end of the month, some concerns use the av erage 
eakuhtod at the end of each month to price requisitions foi tho fol- 
lowing month In this way all lequisitions in a given month are priced 
at the av eiage calculated for the piecedmg month and no delay is in- 
volved Referring to Fig 22, stoies issues for February are piioed at 



$ 976, while January requisitions are piieed at a figure calculated at the 
end of December This last ciiticism applies, of course, to all methods 
involving a deteiraination of puces at the end of a cost period, eg, to 
the simple average method 

MOVING AVERAGE METHOD— This is a variation of the 
weighted av eiage method It is particularly suitable foi use wheie raw 
material is subject to constant puce fluctuations Under such conditions, 
it is desirable to stabilize the charges to Work in Process This is the 
case m oil refinmg, where crude oil is chaiged out to opeiations on the 
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),o«ia of a SIX months’ moving average The figures below illustrate the 
method of computing the moving nveiage 



iirjwcaa ttiv- ov* , eMjeme imCLUUUUYTJ lu. 

mnntM-^ puces^ are dampened m the moving a-veiaps Anothei 
taee is^that high oi low prices paid sometime m the past aie 
fiom the computation, and do not influence the average oftei si 
months 

STANDARD COST METHOD -Undei this 
nf niateiials are piioed at some piedeteimmed or standard cost ihe 
accounting procedure for materials under a standard cost system depends 
upon which of following methods are used 


1 Slateiials kept at actual costa on stores cards and priced into process 

2 Mats’" Upt at standard cost on stores cards and priced into 
piooess at standard 

If stores ledger accounts are to be kept on an actual cost basis, and 
leqiiiBitions paced at standard, the stores ledger 

rthe usual mannei, but the cost clerk uses the standard puces on the 
f,nst sheet the dit/eience between actual and standard cost being 
handled thiough a Eeual Variance account (See Section 7 on Opera- 

’ When^smndard^costs are used from the pomt of receipt 
production, the accounting piocediiie foi the receipt and 7 

uX IS gre’atly simplified Under the latter method only quanbties of 
rpppints <ind issues need be recorded on stoies caids ^ hen niateua s 
and iphes are received, the Stoies oontiol account is ‘ 

fird cost the diffeience between actual and standaid being cnaigea 
medited’to a Xtenal Plica Variance account At he same bme the 

be“naed 

Variance account 
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Thp chief advantages of the standard cost method of pacing stores 
issues aie 

1 Simplicity 

2 Obtiiiiiiig mateiial coiitiol through 
a Miteaal Price Vanonce account 
h Matciul Use Variance account 

Tliesc -iccoiiiita reveal the relatno efficiencies in purchase and use 
of inateiials 

3 Reduction m clciical costa through 

a Ehmiintion of cost column on stoiea ledger card 
h Eliinmition of repeated unit coat calculations 
LAST-IN FIRST OUT METHOD— This method of pacing 
requisitions, fiequently called the replacement cost method, assumes 
that the last items piuohased aie the fiist to be used, the balance on 
hand being piioed at the cost of the eaihest purchases By this method 
cunent income (sales) is chaiged at cuiient (replacement) cost For 
example, if 200 units of raateiial X aie puichasecl at 60 cents per umt 
and latei 400 units at 60 cents pei unit, the first 400 units to be used 
are puced at 60 cents per unit, and next 200 umts at 60 cents pei unit 
As m the first-m firet out method, caie must be exeioised m pncing 
requisitions calling for two or moie lots and in reooidmg balances on 
stoics eaids -when two oi moie different puced lots aie on hand 
The aiithmetic involved m keeping stoies records undoi this method 
IS similai to that netessaij imdei the fiist m fiist-out piooeduie The 
point to icmembei is that requisitions aie priced at the cost of the 
most recent puichases (Fig 23) 
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DATE 

QUANTITY 

UNIT 

COST 
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AMOUNT 

QUANTITY 

V® 

total 

JAN 5 

15 

200 

90 

1 

50 

90 

- 

eE) 

70| 

$100 

100 

250 

151 

261 

206 


FiO 23 Last In First Out Method 

The pimcipal advantage claimed foi this method is that the cost of 
goods manufactured and sold during a period is stated moie nearly at 
current market prices, and unrealized inventory profits are not re 
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fleeted m the accounts On the other hand since in'ventoiies aie valued 
at prices paid foi the oldest goods adjustments im olvmg laige amounts 
may be necessaly to bring values into agieemcnt with the cost oi maiket 
rule 

Variations of Last- In First Out Method — ^There aio seieial varia- 
tions of the last-in first out methods Essentially, this method of piio- 
ing m-vontory assumes that goods used or otheiwise disposed of are those 
most recently acquired the balance on hand being made up from oldest 
stock This IS explained by Albion Da\is (NACA Bulletin, vol 19) 
as follows 

In closing yoiii bool b at any time you simply haclc up on jour purchases, 
staiting uith the most recent, and when a quantity equnalont to sales lias 
been reached, that is yoiii cost of sales Howeior it is not neaily so simple 
ns that if the true result is to be obtained You eithti haie to tul e jour 
opening inientory and use it foreiei after as a rescrvoii flora uhioh at 
the unit values existing when jou started, jou boirow and to uliith jou 
pay hick diffeienoea m quantity between current sales and purchases or 
JOU have to figure the first peiiod, and then the fiist and second together 
as a single period and then the first second and third together and so 
on interminably with the differences between these siicccssue totals gmng 
tlie lesults for individual periods Of course, what is actually done in most 
instances where this method is used is that these figures are tal en for 
interim lepoits and then some figure adjusted by expediency is used at 
the end of the year and a fresh stait taken foi the next year 

Cost of Sales Determination— The puipose of the last-m flist out 
method as expiossed by Giaham (NACA Biillctm, vol 18) is, 

that the revenue from high sales prices he burdened with the high 
costs which brought about the nigh sales prices and not lea\e high priced 
inventories to be absorbed m later periods by leveniie at % lower price 
level the last in first out method lool s to the longci economic period 
and the eventual leturn of low prices after a high level interim 

The method was adopted by the Ameiican Petroleum Institute in, 
1934 levised in June, 1936 The Institute’s method is a variation of 
last-m first out, and is explamed by Graham as follows 

During periods of rising prices, inventories valued on the basis of “first 
in fiist out” will aggregate a laiger valuation than on the basis of “last in, 
first out”, conversely m a period of falling prices inventories valued on 
the basis of “first in, first out will aggregate a lower valuation than upon 
the bams of “last in first out ” The basis of cumulatively averaged cost 
lakes the middle ground between these two bases In other words their 
effect upon the income accounts is a closer correlation of curient sales 
prices and current purchase costs 

Inventory Valuation — ^The peculiarities of the American Petroleum 
Institute’s method of mventory valuation aie explained by Graham as 
follows 

The ‘last m, first out” method as enunciated by the American Petroleum 
Institute does not require the inventoiy prices to be i educed to market 
piiees where lower than the regular inventory value piesumably on the 
aBsumption that the inventory value adopted at the outset of the “last in, 
first out ’ method will be so conservative that the price level thus showm 
in the inventory will be lower than that which ordinary marl et fluctua 
tions may be expected to reach It also presumes that those occasions 
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when mallet prices are below the inventory values aie onlj temporary 
uud unusual conditions from which a prompt recovery is lool ed for 

Importance of Last in First Out Method — The Ameiican Institute 
of Accountiints m collaboration with the Ameiican Poti oleum Institute 
aimed at the following conclusions concerning valuation undei the last- 
m lust out method 

The “lastm fiist out” method foi the valuation of oil company in\on 
tones as recommended by the Ameiican Petroleum Institute constitutes an 
acceptable iccountiiig piinciple toi those companies uhich finding it 
adaptable to their needs and vieavs as correctly reflecting their income 
apply It consistently from year to year it is impoitant, houoier that 
full and deal disclosure in their published financial statements be made 
by the companies adopting it both as to the fact of its adoption and the 
niiuiiicr of its application including information as to the penod adopted 
tin the unit of time within which the goods last in are to be deemed first 
out that IS whether the fiscal ycai oi a ehoiter oi loiigei penod 

fainte the method as outlined by the Committee of the Ameiican Petra 
leum Institute requnes that the laluation to be placed upon the inventoiy 
be conservative or reasonable without however pioviding for a unifoim 
Btanilaid or common basis in the determination of such valuations it must 
be uiuleistoocl by readeis of the financiol statements of companies adopt 
mg the method that the inventory valuation of one such company is not 
to he legirded as eompaiahle with that of another except only m so fur 
ns the current replacement valuation arriv ed at undei the method affords 
such a conipaiison 

The foiegoing conclusion of our Committee however does not piechido 
nui viewing other methods as being either equally acceptable oi prefeiablo 
in the case of othei companies where diffeiont conditions may prevail 

Pig 24 shows the application of the method to an assumed ten year 
cycle of tiansaotions and compares it with the cost oi maikct basis 
hig 25 shows the lesulting profit and loss statements on the two bases 
Both aie taken fiom Giaham (NAG A Bulletin vol 18) Note that 
the last in fiist out methods produce on the whole the smallei jear-to 
yeai profit fluctuations although at the end of the ten veai cycle the 
same total of profits ($2 612^00) has been accounted foi 

Application of Last In First-Out Basis to Monthly Statements — 
The unifoim method of valuing petroleum mventoues on a yeai -to-date 
basis provides loi obtaining cumulative cost of sales figures Fig 26 
shows the application of the method ovei a full yeai The opening 
inventor V for the veai is taken as a base for mventoiy valuation accord 
ing to the Petroleum Institute’s lules, as follows 

So long ns the quantity on hand is not in excess of the opening inventory 
’’or the 3 eii the closing inventory price will be the same as the opeumg 
inventory pi ice 

At the end of any month if the quantity on hand exoeeds the opening 
inventory toi the Veai such excess will be priced at the average to date 
production or purchase cost 

The January figures are obvious Foi Fefai-uaiy, proceed as follows 

1 Insert on line 4 the Eehiuary figures for production (quantity, unit 
cost, total cost) also the quantity sold 

2 Obtain cumulative Jauuaiy Febiuary totals The illustration shows 
400 units costing $34 oi an average unit cost of $ 085 
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3 Value eumulatne quantity sold (326 units) at the cumulative avei 
age unit cost ($ 083) obt-iining the cumulative cost of sales ($27 63) 

4 Subtiact January cost ot sales from the cumulative total the balance 
being cost of sales to be charged to Febiuaiy (^>14 13) 

5 Divide Eebiuary cost of sales by quantity sold to obtain Icbiuarv 
unit cost ot sales ($ 08074) 


The same piocedure is followed each month, m Maich only 675 units 
weiL pioduced at a cumulative aveiage cost of $08043, hovvevei, 000 
vveie sold, these aie thereloie valued as follows 


; $ 08043 
;$10 


Last 25 units are eonsideied to have been boi rowed fiom opening m 
ventory foi the yeai The lattei is the base stock foi the yeai When 
inventoiy once moie uses to the level of the opening balance, the qiian 
tity boil owed is considered as bemg restored at the opening value 
Thus m Apiil 125 units aie on hand at the end of the month These 
aie valued as follows 


100 at $ 10 (base figure for the ycai ) 

25 at $ 07801 (cumulative avei age cost) 


Appraisal of Last In First-Out Basis — Pioponents of this plan 
claim a gieatei stability of eaiumgs fiom yeai to yeai and that the 
resulting accounting recoids provide a bettei guide to management It 
IS favoicd paiticulailj by industiies wheie profits aie inherently un 
stable suth as peti oleum tanning, and mining It is now leooguized 
by the Buieau of Internal Revenue foi income tax puiposes 
One objection to this method is that inventoiy values aie deteimined 
by the oldest lots on hand, puces of which may be entiielj out of line 
with those of cuiicnt invoices Obviously, if theie has been no change 
m quantities on hand at subsequent inventoiy dates, the value of the 
balance on hind would leraam the «ame, bemg priced at the amount 
paid foi the oiiginal lots If the cost of ougmal lots does not agree 
substantially with cost of leoent purchases, inventory values will be 
misstated and a false picture of woiking capital position will be pre 
sentod 


REPLACEMENT COST METHOD— It has been stated fre 
quentlj that the lephcement cost method and last-in fiist out method 
of puemg lequisitions are virtually the same This is true only when 
the latest puce of puichases as lecoided on the books is identical with 
the current leplacement puce at the time of issue It is possible that m 
many cases there is a difieience in these puces As to valuation of m 
ventoiy seldom if evci, would these puces be the same undoi the two 
methods Under the last-m fiist-out method of valuation the mv eiitory 
IS puced at the cost of oldest stock, wheieas undei the leplacement 
method the inventoiy is valued at the amount it would cost to replace 
it at cunent prices in its present condition 
Practical difficulties aiise in applying this method particularly in con- 
nection with valuation of mventoiies in some manufaotuimg oonceins 
In the case of law materials and supplies, the cunent invoice puce must 
he detei mined foi hundreds of items on the inventory date, taking into 
consideiation the quantities usually puichased Ofto'i cunent quotations 
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aie not a\ailable and as a result pacing becomes largely a matter of 
opinion In the case of woik m process and finished goods inventory, 
valuation on the leplaccment basis becomes e’v.ceeJmgly difficult It is 
nocessaiy to ascertain cuirent puces not only foi raw materials but 
also foi labor and manufactuimg ovcihead This may be piactically 
impossible especially with some manufactuimg oveihead items 

The leplacement cost method is sometimes letommcnded m indus- 
tries wheie the finished pioduct is composed largely of law matciial the 
ciiripnt market price of which is closely lelated to the selling piioe oi 
finished aiticle Conceins making a finished pioduct the cost of which 
la made up laigely of cotton, wheat or coppei aro e\amples of such 
industnes The objections to this plan ot valuation aie summaiized 
below 

1 It is not approv od foi income tax puipoaes by the Bureau of Inter 
nal Revenue 

2 It is viewed as noncousorvative by accountants haulers, and busi 
DOSS men gentrallv 

3 It lequiies the determination of leplaccment costs for the ontue 
stock at inventoiy date, a considerable task especially foi ceitam 
classes of goods 

i It leaves tlie more or less dependable field of book xecoids foi a 
territoiy where estimate plajs a cousuleiable pait 

NORMAL OR BASE STOCK METHOD —Concerns using this 
method assume that a minimum amount of lavv mateiials and supplies 
must be oaiiied at all times as a icseive to meet pioduotion and ous- 
tomei needs This minimum stock is valued at long-run “noimal’' 
puces and may be oained as a fixed asset while the inventoiy m excess 
of the base stock is priced on some othei basis, usually cost oi market 
whiohevei is lower The theoiy underlying this method la that the base 
01 noimal stock is analogous to plant assets lepiesentmg m effect a 
fixed commitment of capital and should be valued acooidmgiy Tho 
paiticiilar items making up the inventory it is admitted, are constantly 
changing but the value, it is held, lemains undistuibed as long as the 
volume of goods is maintained at the noimal level 

The base stock plan is suppoited in the smelting, tanning, and oil 
refining industries on the giound that earnings fiom year to year are 
more umfoim and stable than under other methods This is illustiated 
in Fig 27, adapted from an aiticle by Peloubet (N AC A Year Book, 
1936) 

Contrast With Last In First Out Basis — ^The diffeience between 
the ba‘!e stock and last m firet-out methods has been stated by Graham 
(N A C A Bulletin vol IS) as follows 

The “last in first out” piinciple has been lil ened to the ‘base stock” or 
“base inv entory ’ method of valuation, the purpose of which liken ise is to 
assure that the revenue produced from high sales prices is burdened with 
tile costs which cause tlie high sales prices The “base stool” method 
however approaches the problem by way of ascertaining a normal in 
ventory stock and the “low puce level at which the stock is to be valued 
In Tig 26 you will find the “year to date” method adopted by the Ameiican. 
Potioleum Institute You will note that the quantity is basic foi a one 
year period only and that the inventory price is adjusted by averaging (1) 
the excess of the production and pmchases over the sales volume and (2) 
the volume on hand at tl e beginning of the year Thus it is seen that in 
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those 3 ears in wliioh tlie quantity incrensos a new basic volume and price 
adheies This diflcis from the ‘base imentory method” as that metliod 
ninmtnins a “notmal’ imentory stock and, price for n longei period than 
one 3 car 

Advantages of Base Stock Method — Adtocates of the base stock 
method claim it may be used to adiantage m those process manufac- 
tiiung industries having the following characteristics 

] Wlicn raw materials being produced are basic and homogeneous 

2 When the coat of Ihushed product is made up laigcly of some basic 
law mate! lal as hides crude ml nonferrous metals etc 

3 When there is a, i datively long period of processing and it is neces 
sai3 to 1 eep a constant romimimi of raw mateiials in process 

Undei these conditions, the advantages of the base stock method may 
bo summarized as follows 

1 Less woik IS iniolved in computing inventory values at the end of 
the accounting period since base or normal stool values are fixed 

2 Net income is computed from the long run viewpoint and as a result 
IS moie stable 

3 Inientones are shown on the balance sheet at a very conservative 
value 

Objections to Base Stock Method — Many accountants, bankeis and 
business men are opposed to the base stock method of valuing inven 
tones Some of the objections are as follows 

1 Balance sheets show inventories grossly understated and are mis 
leading as to the worl mg eopital position 

2 Profit and loss statement is misleading and contrary to fact since it 
fails to icLOgmze gams and losses on inventories 

3 Base stool is not a fixed asset anj more than a minimum bank 
balance is a fixed asset There is no siimlaritv in investment in 
plant and investment in mvcntoiv The former is fixed and for use, 
wink the latter is frequently changing and is foi sale 

SELECTION OF MATERIAL PRICING METHOD -No one 
metliod ot pucing lequisitions can be used unifoimly m all mdustiies 
In fact two 01 inoie methods may be used to advantage m some mdus- 
ti'j, md in some cases an individual company may find it neoossaiy to 
iiso more than one piocediiie in costing issues of mateiiols ] Thus for 
example Armoin A Co in its 1041 Annual Report to atocknolders le- 
ported that it eraplojed the last-in first-out method for the valuation 
of ceitam of its inventories, while other inventories were valued in the 
usual way In the selection of a method many factois have to be con- 
sideied, some of which are as follows 

1 Kind of industry 

2 Irequeucy of material price fluctuations 

3 Relative value of material entering into manufactured product 

4 Length of inventor j turnover period 

5 Quantities of material to be handled 

6 Need for reflection of current prices m cost figures 

7 Desire to maintain, uniform accounting practice in particular Indus 
try 

A study made in 1937 by the Research and Service Department of 
the National Association of Cost Accountants shows that there is con 



728 


MAJEEIAL COSTS AND INVENTORIES 


siderable vanety m the methods used m piiomg material lequisitions 
The lesulta of this imestigation aie tabulated below 


Methods Usfu 


Method 

Average coat hnsis 
Fust m fiist out basis 
Standaid cost basis 
Actual cost basis 
L ist 111 first out basis 
Highest cost fiist 


CHANQI^a Riw Mvtebial II 


A curient check up probably would show a gieatoi diift towaid the 
last-m fiist-out basis oi some modification of it 
A bulletin published by the War Pioduction Bond for the War and 
Navy Departments entitled "Explanation of Principles foi Depart- 
mentalization of Costa undei Government Contiacts” permits any in- 
ventoiy method lepiesentmg sound accounting piaotioo It states 


Materials parts and supplies withdrawn from stock should be piiood 
in aeooidanee with the iinentorj method customaiily used by the contnc 
tor, provided that such method is in aceoidance with sound accounting 
practices and is pcimitted or recognized bj governmental agencies such as 
the Bui call ot Internal Revenue and the Securities and Exchange Com 
mission Among such mveutory methods may be mentioned 

i n) First in, fiist out 
b) Last m fiist out 
c) Aveiage costs 
d) Standard costs 
e) Specific puichase prices 


COST OR MARKET, WHICHEVER IS LOWER— Tina 
method of valuation is a combination of the actual coat and leplaco 
ment cost plans It is the basis of valuation used by most accountants 
and IS inteipieted to mem actual cost oi leplacement cost, whichever 
IS the lowei The term “maiLet” or replacement cost is defined by the 
Buieau of Intoinal Revenue as “the current bid price pievailmg at the 
date of the inventory foi the paiticulai meichandise m the volume in 
which usually piuchascd by the taxpayer” It should be observed when 
this basis IS used that “the maiket value of each aitiole on hand at the 
inventory date shall be compared with the cost of the article, and the 
lowei of such values shall be taken as the imentoiy value of the article ” 
Acooidmgly when mventory is taken, it is necessaiy to use a form hav 
mg two columns foi umt prices and one column foi extensions Care 
must be exercised in applying the lower unit cost m each case Fig 13 
is an illustiation of a form that may be used when pricmg inventory at 
cost or market, vvhichevei is lower 
The theory undei lying this plan is that, if replacement cost of inven 
tory is less than actual cost, competition will require an adjustment m 
the sales puce and piovision should be made for such piobable futuie 
losses This method takes mto account uniealized losses and excludes 
unrealized profits The chief advantage of the cost or market lule is 
that it IS conservative It is recogmzed by the Bureau of Internal Revc 
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HUB m valuing imentoiies foi income lax puiposes, and is appioved by 
most accountants and business men In a study made in 1937 by the 
Reseatoh and beivice Department of National Association of Cost Ac- 
countants (NACA Bulletm, \ol 18), 87 3% of the companies leport- 
ing used cost oi maiket, whiche\ei is lowei as a basis for -valuation 

Much has been wiitton m lecent jeais on the inadequacy of the “cost 
01 maiket" basis Use of this method of valuation often gives different 
results depending upon the concepts of “cost” and of “market” actually 
emploj ed Donaldson (N A G A Bulletm, vol 15) has expressed the 
situation as follows 

In the writers fourteen years of practice as a public aecoiiiitanr he has 
leviewcd liundieds of inventoiies in many and vaiied industiics and has 
found that the concepts of “cost and of ‘maiket’ actually einplojed are 
widelj diveise so much so that thousands, even millions of dollais hiuliei 
01 lower would result in using one concept as aijainst anothei Practices 
followed in one enterpiise in an industry aie quite dissimilar to those of 
another enterpiise in the same industry Each contends tint its concept 
of piicmg la collect and the other wiong Some coiripaniea are decidedly 
conservative and 1 eep values as low as they dare deducting reserves 
against inveutoiy for all sorts of contingencies others lean towaid hbeial 
almost rnflated valuations Act both companies can with logic defend 
their prices as representing “cost” and “market” Public accountants have 
become used to this situation and recognize that a wide zone exists in 
which prices used may swing and still be acceptable as piopu in stating 
that inventories aie “at cost or maiket whichever is lower ’ 

Objections to Cost or Market Rule —Use of the v aluatioa foimula 
of cost or maiket, whichevei is lowei is objected to on the giounds that 
it fails to satisfy both financial and opeiatmg mteiests The balance 
sheet logioallv lequires n valuation basis winch shows accuiately the 
solvency and soundness of an enteipiise This implies use of the cost or 
maiket, whichevei is lower method The piofit and loss statement, on 
othei hand, lequires a valuation basis that shows the tiue lesults of 
opeiations which are a measuie of the cffoits of management This 
implies use of the cost basis of valuation This conflict of emphasis 
and a method of leconcilmtion aie summed up by Koster (Advanced 
Accounting) as follows 

Tlie valuation foi inula of cost or marlet whichevei is the lower while 
based on conseivatism may unnecessarily and improperly burden the cur 
rent income account Valuation at cost, on the other hand while placing 
the pioflt 01 loss 111 the peiiod when realized, may cause the balance sheet 
to piesent an entirely inadequate and even misleading stoiy as the basis 
for credit Eor the determination ot solvency what the inventory will sell 
£oi IB of more irapoitance than what it costs or what it vv ill coat to leplace 
For the balance sheet theiefore an inventory valuation based on the sell 
mg pi ice is tlieoi etically the proper basis Conaeivative treatment must 
be given this, however This is accomplished by means of the two accounts 
“Iilerchandise Valuation’ and “Estimated Profit or Loss from Sales Valua 
tiou of Meiehandise Inventory" the former of which is used to change 
the cost value of the inventory to a net cash lealizable basis the latter 
though shown in the profit and loss statement to indicate the estimated 
though not yet leahzed profit or loss resulting from the use of the net 
cash realizable value is also — if a profit — shown m the same detail in 
the net worth section of the balance sheet If a loss is indicated by it it 
is merged w itli Surplus and earned profits of an equal amount are thus 
prevented from being declared as dividends 
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Oil tlia bulance sheet the account Merchandise ^ iiliiation icill be added 
to i{ the cash lealizable aalue is more than cost and subti acted from i{ 
that calue is less than cost, the ineichniidise imeiitoiy, both short extended 
the sura (oi diffeience) ot the two being full extended as the effective 
figure in tiie balance sheet 

Objections to the cost or market method of laliiatioii come fiom 
diffeieat souices The rale seems inconsistent and in geneisl inconsis 
tency is the very antithesis of sound accounting practice The rale 
recognizes the significance of marl el puce when a decline oocuis but 
denies the significance of the market when puces adiante Use of a 
combination rale often moans that management is swinging fiom cost 
to replacement cost and b ick again fiom period to peiiod At the close 
of one pcuod use of cost oi maiket, whichevei is lower jields siibstan 
tially a cost figine, m the very next peuod, perhaps, the result is sub 
stantiaily x leplacement cost inventoiy 

This basis of valuation is not a time savci All of the difficulties of 
determining the actual cost, item by item are present and m addition 
one must deal with the problem of discoveiing maiket values oi le 
jilaiement costs, item by item Furthermore, stiiot u e of tho actual 
cost 01 leplacement cost, whichevei is lowei sometimes pcimits recog 
nition of losses unrealized bv sale This happens when goods aie held 
thiough two or moie successive peiiods and the replacement cost, al 
though still below actual cost has adv inctd bevond the oiigmal figure 
This objection is usually met by accountants by defining cost as either 
actual cost oi last inventoiy value, wheie the goods vie held foi two 
or moie periods As Hatfield sav’s the lule ‘is m no sense tiuly con 
spnutne” ss in the case ot a paiticular concoin the cost while lower 
than maiket may be much highei than m the ease of another conoern 
which has purchased more wisely or foitunately 

INVENTORY RESERVES — The puiposes foi which raw material 
inventoiy leseives may be cieated are shown m a stiidv made by the 
Ecseareh and Senice Depaitment of the National Association of Cost 
Accountants (NACA Bulletin, vol 18), and aie summarized as foi 
lows 

1 To reduce cost value standard value or normal value of inventoiy 
to maiket when lowei 

2 To icto(,m/e losses due to shrinl age obsolescence and slow moving 
stock wliitli losses have not been related to specific raw materials 

3 In anticipation of futme losses due to the above oaiises or to pi ice 
declines 

When perpetual inventoiy lecoids are kept, and it is clesiied to show 
the value of the inventory at an amount lowei than cost the simplest 
method is to use an mventorj' leseive Otheiwise, if leduotion in value 
IS to be leflected in the accounts, detailed entues must be made m the 
stores lecords to keep them m agieeinent with raw materials contiol 
Where losses have been definitely dotoimmed on specific units of raw 
material as in the case of some obsolete oi slow-moving stock, adjust 
ments m subsidiary stores recoids and Raw Mateiials control account 
should be made, an inventory reserve being unnecessaiy 

When an inventory reserve is created, the question anses as to the 
proper tieatment of the coiiespondmg charge Refeiimg agam to the 
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1 dv made by the ficseaioh and Sen ice Department of the National 
Association of Cost Accountants it was revealed 

tli-it there IS little agreement on the piopei treatment of the ohnige 
1 till time an imentoi} iesei\e is set up Cost of sales is charged to 
"time the mventoiy fioin cost to mail et to take care of losses due to 
'wnikiige obsolescence iind slon moving stock and to male acipietmenta 
f f the difference between the bool inventory and the plivsieal inventory 
vioniifflctiuiiig cost and thus the mventoiy is charged foi all those pur 
except the last and in addition to piovide against losses from price 
dalines Piofit and loss is chaiged tor all of the same purposes as the 
other two 

The lesults of the above study indicate a wide difteience of opinion 
to the piopei Ueatment of the offsettinn chaige to inventory reseives 
To secuie uniformity, Howell suggests following test 
t Is the inovision being made foi a loss or for an expense which can 
ho capitalized in iiiventorj’ Unless the cost ropiesents a pioper addition 
m the V idii ition of goods in process and finished goods it should not be 
diaited to manufactuimg cost , 

9 Is the piovisioii a i espoiisibililv of the manufactuimg division or of 
the Eoneial admmisti ation ^ If a responsibility of the manufucluimfv div i 
B on^a chaige to cost of sales would seem to he justiHed, if a lespoiisibihty 
of the gcneial admmistiation a charge against piofit and loss is m older 
Types of Inventory Reserve Plans —Various types of mventoiy 
resene plans have been vvidolj publicized in lecent yeais The foHovving 
mateiinl is adapted and m part quoted from RiskefN A C A Bulletin, 
rol 10) He classifies these plans and summauzes then possible effects 
1 One group of piooedures is based npou an underlying plulosopbj that 
iiiohta should be so defined as to exclude pi ico gams Such compames 
uauallv repoit then net income exelusivo ot both price piofits and piice 

losses 1 p-imrp of companies recognizes the financial aspects of tlio 

nroblm but seels a solution through a method which still pcimits of the 
inclusion of price gams and losses in reported net income 

\nothei classification of the plans is possible those plans which attempt 
to meet the pioblem tlnough use of appiopriiited miipluR i t selv es set up 
on the liability side of the balance sheet and those vvhifli 
touts on bases other than the conventional cost or maiket vvhieliever is 
low Cl (Lvunples are the base stock oi normal stock method and tho 
last m hist out basis ) 

Effects of Inventory Reserve Plans on Profit and Loss State- 
ments —The effects of these plans fall mto three groups, accoidmg to 
Fluke (NAG A Bulletin vol 19) 

1 Puce gains and losses are excluded tiom profits Unless specifically 

segiegated no indication of effect on profit and loss statement appeals 
This gioep includes base stock and last m first out bases, which Pioduce 
their "effecl dnectly on cost of sales mfee's” 

rnmc IB decreased and vice versa during years of declining puces 

2 Additions to surplus reserves are shown as deduction on profit and 
loss statement hefoie deriving net income Charges against 

not appear unless specially segregated since their effect is to reduce cost 

'’^S^’^Reaerves cieated as a direct surplus appropriation In this way m 
come IS i^ieased in bad yeaia and is not reduced in good years During 
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latter period income includes puce piofits due to using prices but in bad 
jeais iiueiitoi} losses me cliaiged against the reserve Method is there 
ioie objeetiouahle for these reasons Consistency in repoiting net income 
eithei as including oi excluding piiee gains and losses would seem to bo 
the nnuimiim lequirement 

Effects of Inventory Reserve Plans on Balance Sheet— Those 
effects have been discussed by the same authority cited above aa 
follows 

Undei the plan followed by the National Lead Company the singlo 
incentory figuie reflects tno valuation bases Minimum or normal quan 
titles aie valued at a minimum or base puce and the excess over noinml 
IS valued at cost oi naaiket vvhicbevei is lower The result is an inveiitoiy 
muikedly diffcient fiom curient general practice Since the prices used 
to value the minimum stock are set very low the eftect is to deeieiiae 
appaient vvorl ing capital m jears of higher piiees Also balance sheet 
(omparisons with companies using other plans become extremely difficult 
Balance sheet ratios arc affected in particular the inventory tui novel 
ratio loses most of its significance 

Best of all the plans horn the balance sheet point of view would appear 
to be those followed by the American Smelting & RefinniB Company by 
the Plymouth Cordage Co . by Goodyear Tire k Rubber Co and by the 
Bndicott Johnson Coip These companies value inventories in the current 
asset section at cost or market whichever is lower but set up on the ha 
bihty side of the balance sheet a reserve to revalue the inventory down 
to the desired levels This piocedure provides full disoiosuie mal cb the 
balance sheet directly compaiable with balance sheets of othei companies 
and states working capital at current puces At the same time it pio 
vitles the management with all necesaiy information for sound financial 
policy 

A possible exception to the last plan is the effect it pioduoes on the 
woiking capital latio by displaying the complete mventoiy as a cunent 
asset and piovidmg a lesene on the liability side below the cunent 
liability line It may be better to adopt a scheme similai to that used 
by the Intcrnation il Haivestei Company and U S Steel Coipoiation 
These are among companies which have lev allied mvenlones on some 
basis other than cost or maiket Both these companies have at times 
oieatod valuation reserves bunging net inventory below cost oi market 
whichever is lowei 
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Treatment of Scrap and Waste 


DEFINITION AND CLASSIFICATION OF SCRAP— The 
teini9 soiap, waste, defectne work anil spoilage aie often used mdis- 
tuinmately in e\eiyday language The following definitions aie gen- 
ei illj accepted by accountants 

Scrap consists of fiagments oi remnants of mateiial that remain after 
coitiin manufacturing operations or ptocesses ha\e been completed, 
and that have some monetary or use value It is a form of law material 
tliat may be sold m the open market, used as raw raatciial in inanu- 
fiutunng opeiations, or used as supplies m various depaitments of a 
plant 

Sciap is brought into existence m metal mdustues thiough the opera- 
tions of cutting, boring, punching, tmnmg etc , in woodvvoikiug plants 
by sawing, shav mg, trimming, eti , in leather and garment manufactur- 
ing mdustues thiough cutting and tiimming operations 

Can oil (NAG A Bulletm, vol 18) has classified scrap from a func- 
tional viewpoint as follows 

1 Legitimate scrap Scrap which is predetermined or anticipated at 
the time costs aie estimated ie, foundry spine and suaggings mill 
turnings boi mgs etc 

2 Administrative scrap Scrap resulting from obsnlesoenoe of design, 
because mauageinent wishes to vrithdraw the article from the sales 
field or foi some othei reason 

3 Defective scrap Scrap resulting from poor base mateiials poor 
workmanship, oi some othei reason which iiiakes the article unfit 
for sale 

DEFINITION AND SOURCES OF WASTE— Waste as con- 
trasted with soiap is often considered as havmg no value and is treated 
as a loss Aeeoidmg to Greei (NAG A Bulletm vol 17), waste is “the 
poition of a basic law material lost m processing, havmg no leooverable 
value” Thus, the only dilleience between swap and waste accoiding 
to this school oi thought, is whethei the residue has some value or no 
V able 

On the other hand, the teims scrap and waste are frequently used 
Intel changeablv For example, the following definition of these two 
terms is fountl m Amidon and Lang (Essentials of Cost Accounting) 

Waste or scrap may be defined as small pieces of material which cannot 
be utilized for the purpose originally intended but fiom which some 
recovery may be had 
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Waste 13 the result of manufactuiint opeiations and may 
the following conditions 

1 Fragments or remnants of basic law matemlB left over as in the 
case of scrap but which cannot be sold in the open marl et oi used 
in any inannei 

2 Dlb^ppearance of a oaeic law mateiml in the manufacturing pioc 
tsses through e\aporatioii dust smoke, gas etc 

Aeeoiding to Rohrbach (Proceedings International Congress on Ac 
counting, 1929), waste divides itself logically into 

1 Waste which is made and may be put back into the process (used a 
second time) 

2 Wa^te which may be transferred and prepared for sale to some 
pnrtieular customer 

3 Waste which disappears through evaporation or is blown into the 

i Waste which is \aluelcsB being in the nature of sawdust sand grit, 
01 dirt 

The American Society of Mechanical Engmeeis has published a Waste 
Materials Dictionary, which lists five mam ways open foi the disposal 
of waste materials 


1 Eeuse as they are or with economical modihoations 

2 Eetuin to the original mal er or supplier for cash or credit 

d Sale directly or to employees oi tbroUph dealers to other minu 
facturers who can use the mateiials as they aie or with economical 
modifications 

4 Eeelaiming oi reconditioning for the same or othei uses 

5 Sale to dealers as scrap or waste 

DETERMINING WASTE QUANTITY— The measmement of 
waste 13 illustrated in the case of a cotton spmnmg mill by Khmmer 
(NAG A Bulletin, \ol 3) 

The mill is charged with raw cotton as used and with all operating 
expenses, and credited with sales of yarn at an estimated cost The value 
of waste sold is credited to the mill at its sales price An inventoiy is 
taken at the end of the accounting peiiod and the difference between the 
quantity of cotton opened plus the beginning inventory of work in progress 
and sales pins closing inventories of woil in progress repiesents waste 
winch has been a total loss except that some of it may be salable to out 
side concerns for purposes other than spinning 


A detailed statement of tho deteimmation of the quantity of waste 
13 illustrated by the Cotton Textile Institute, Inc (Costs m Cotton Yam 
Mills) 


Stock in piocess (beginning) 
Cotton opened 

Total available 

Less stock in process (ending) 
Theoretical j am piodnction 
Actual yarn production 
Gross waste 
Waste recovery 
Invisible waste 


977 200 
41 000 
936 260 
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The value of the waste recovery may of coui'^e be found by multiply- 
ing the unit \alue by the numbei of pounds lecoiered 
invisible waste — ^T he disappearance of the material element, 
which becomes an item of imisible waste, is often a more complicated 
problem than the waste that can be measured, foi the reason that this 
particular type of waste is not always constant, it may represent a very 
definite peicentage of the total mateiial foi a period of time, and then 
again, it may fluctuate consideiably 
Special attention to this invisible waste often leads to improvements 
in the manufacturing operations, e g , a com eyoi sjistem being substi- 
tuted for a blowei sjstem, in tiansfeiiing the mateiials horn a piepara- 
tion depaitment to a card room m a textile mill Additions m the way 
of humidifiers and oil added in the process have also cut down the waste 
peicentage consideiably, and thereby resulted m a moie definite control 
of the mateiials and eventually to a definite reduction m costs 
Where an industry has tins problem of invisible waste a waste per- 
centage may be established which is to be used m cost calculations and 
as a yaidstick m measuring operating efficiency This can only be es- 
tablished after a penod of tests properly followed thiough It usually 
cannot be measured oi counted in any othei way This test includes 
following thiough a definite quantity of basic law mateiials from the 
raw state into the fiist opeiating department, definitely keeping count 
of the basic mateiials used, obtaining true and accuiate reooids of the 
pi eduction through the first department, listing and classifying the 
mventoiy of visible waste on hand, thereby establishing the percentage 
of waste which has disappeared 


EFFECT OF WASTE ON UNIT COSTS —The effect of waste 
IS to inciease the unit cost of production smee the total cost is spiead 
over a smaller numbei of units produced The general practice is to 
include in diiect cost the lost value of items scrapped m a pioco"® By 
tins IS meant the absoiption in the cost of the good units finished of 
all maternl labor and overhead less the salvage value of the leiected 
items Khmmer (NACA Bulletin, vol 3), however, suggests a differ- 
ent technique 


A common fallacy in trying to obtain an average cost is to divide the 
departmental cost by the good production of the depaitment and to total 
lip these operation costs per pound and call it an aveiage cost per pound 
of finished product 

While 300 000 pounds of good laps may have been produced m the picker 
room in one month assuming that the pickei loom costs are roughly 
$1 200, using the good production of the picker room as a basis the cost 
would be $ 004 per pound However 76,000 pounds will be waste and only 
225 000 pounds of the 300 000 pounds can be realized as finished product 
m the winding room This 225 000 pounds has cost $1 200 to run through 
the picking operation and consequently the picking cost of yarn wound is 
11 200 divided by 226 000 pounds or $ 0063 pei pound 

The easiest way of ov ercoming this problem is to base the operation costs 
on the final good production in the winding room As far as pi event 
mg these abnormal costs from reflecting against the foieman of any depart 
ment is concerned all that is necessary is to obtain two sets of figures, 
one showing the total operation cost divided bv the good production of the 
department and the other showing the total operation costs divided bv the 
final winding production The first one will give a fair basis foi judging 
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the foreman’s results and the other represents the average cost per pound 
of Jam uound 


ACCOUNTING FOR SCRAP— To some e’Jtent the techmoa] dif 
feienecs between scrap and waste give use to differences in accounting 
treatment, although theie are also present similaiilies in treatment The 
cost of niatcrials used in production is affected by the sciap produced 
and its tieatment on the books No umfoim method of sciap tieatment 
has been woikod out Scrap may be sold or reused as law mateual or 
supplies According to Amidon and Lang (Essentials of Cost Account 
ing), the following accountmg methods aie feasible 

1 Credit Sale of Scrap 

2 Credit the paiticulai job or process responsible foi scrap 

3 Cl edit Manufacturing Expense control also credit the departmental 
standing order ot the depaitment lesponsible for scrap 

Scrap Sales Account — some fnotoiies where the amount and i alue 
of scrap IS negligible no entries aie made until the scrap is sold Under 
these conditions, production costs are not reduced and the \ alue of scrap 
IS not set up on the books The entry lequiiod when soiap is sold is 
Cash 01 Accounts Receivable $ 

Sciap Sales $ 

The latter account is closed to Profit and Loss and usually treated as 
“Other Income” m the piofit and loss statement 

A \anation of this scheme is to ciedit the proceeds fiom the sale of 
scrap to a special revenue account, while the cost of scrap sold is 
charged against it The balance may be treated as othei income as a 
reduction m mateual cost, oi cv en as reduction in ov eiliead Klimtner 
mentioned above, speaks of this method as applicable to a cotton spin 
ning mill 

Charge all reclaiming costs agaiiiat a reclaiming account and credit all 
sales fiom waste to this account The balance of this account is then oreil 
ited to general overhead and the net income from waste distributed among 
the various cotton stocks 

Crediting Work in Process — ^This method ns well as the one de 
sciibed above is commented on by Rohibaoh (Proceedings Inteinational 
Congress on Accounting, 1029) Note that he uses the term waste m tlie 
sense of sciap 

The ideal method of accounting for waste which finds its way bad into 
process and can he used again would be to establish a means of counting 
weighing or measuring the waste to establish a debit and a credit to the 
piocesa accounts 

Where waste is sold it la of course essential to establish records for 
reporting the weight count or measure when it is transferred from the 
operating depaitments for sale If there is a steady market for the dis 
posal of this waste it would be advisable to credit the income received 
from the sale ot waste to the particular process or product if this is 
practicable If uot the income received from the sale of waste may be 
credited to an item of Sundry Income Sale of Waste, and the entire fiist 
cost of the material would be absorbed in the cost no credit being passed 
for the waste element 
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TREATMENT OF SCRAP AND WASTE 


Theoietioally the proper 'value to place ou scrap is cost, but since this 
IS piactioally impossible m most eases, an acceptable piocedure is to 
value sciap lecovered either at t.ross or net salable value, depending 
upon the amount of expense involved in stoiing and selling the pioduct 
Some oigamzations value scrap at average mail et price based on price 
quotations over several peiiods in oidei to equalize costs of different 
peiiods This method is followed in those industiies vvheie sciap puces 
fluctuate fiequently 

Wheie the scrap has no definite maiket value an arbitrary cost for 
the scrap put back into process may be used This is also the view of 
Ivlimmei (NACA Bulletin vol 3) who discusses the accounting for 
the carding department of a cotton spinning mill Again the tcim “soiap” 
should be substituted foi “waste” in the quotation below 

The card loom is charged with all labor and e'rpense inclined thorein, 
and credited with the net pioceeels from the sale of waste Some 
of the waste made from ^th the carded and combed stocl is turned back 
for use as caided stock To clear up the accounts it is necessary to credit 
the caided and combed stocks in the card room and debit the opemiig room, 
for the value of waste turned back However it is haul to fix the value 
on this waste tinned back To use its cost thus fai and credit combed 
stock in the card room and charge caided stock m the picker loom with 
this amount would be to burden carded costs with an unieasouable charge, 
since this waste is actually worth leas than the new bales of cotton being 
opened In most oases therefore an arbitrary price is placed on this 
cotton tuined back which will reflect its comparative value 

The good production of each cotton stocl is now divided into the net 
departmental coats aftei allowing for sales and leelaimed value of waste, 
giving a cost pel pound to be chaiged against the following operation 

The steps in obtaimng the costs in the pickei department, aie as fol- 
lows 

1 The opening and picking department is charged with the cost of 
cotton opened, scrap retuiaied for reuse by othei dcpai tments, and 
labor and expense incuried 

2 The total chaiges aie divided by the good production for the peiiod, 
giving an average conversion cost per pound of cotton produced 

3 The net cost of carded and combed stocl including labor, materials 
md expense and an allowance for waste sold is applied against tlie 
quantity of material transferred to the card loom chaigiiig this 
amount to the card room and crediting the pickoi room 

In this manner any scrap accumulated m this department is absoibed 
m the aveiage cost pei pound of the pioduct Of comae, a record is kept 
of the quantities of sciap pioduced Tins quantity may be shown on the 
ledgeis if desiied by opemng a Scrap account, by depaitments piefer- 
ably since the quantity of scrap is so very high 

When scrapped mateiials are removed fiom the factory to the stores- 
room a sciup lepoit is made out (Fig 1) From a summary of such 
repoits, foimal journal vouchers are picpared 

Stores $ 

Work in Process $ 

The entry is posted in the usual w ay to the general or factory ledger At 
the same time, subsidiary recoids are posted as follows 
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Stores Ledger Enter in ‘Receued” and "Balance” sections of stoies 
caid set up foi sciap 

Job Order lile Entei in led in mateiial section of job cost shoot 

Wheie a process cost system is used, the posting is made to a depait 
mental pioce^'s account instead of a job cost sheet In either case mate 
rial costs on job or piocess aie conectly stated as a result of the adjust 
ment 

If scrap IS letuined to stmes and can be used as new mateual, it ig 
chaiged in at new maleiial ptice Tin and zinc ingots lecoveied from 
dross are illustiations of this tjpe of sciap Odd sized pieces of metal aie 
frequently letumed to stoel at a nominal \alue, to be used when pos 
sible 

Crediting Manufacturing Expense — Anothei method used m ao 
counting foi scrap is to Ucat the sales value as a leduotion m the depnit 
mental manulacturing oveihead Since it is often difficult to allocate 
the value of sciap to a partieulai job, it is ciedited to the manufacturing 
overhead of all jobs The iccountmg entires foi this method aie illus 
tratecl below 

Raw Mateiials Control $ 

Mauufaetiuing Expense $ 

Stores Ledger Post to 'Received” and "Bainnoe” sections of stores 
card set up foi scrap 

Standing Older Post to departmental expense account of the depart 
ment lesponsible foi the strapped mateual 

BY PRODUCT RECOVERY —To an moieasmg extent, mateuaig 
once oonsideied waste aic utilized by industry thiough invention of 
new pioducts making use of waste mnteuals Thus, pieces of sciap 
metal aie often used tor pioduction of small paits In such cases, Roln 
bach points out, it is simply netcssaiy to allow the sciap to go back into 
process without any entiy at all on the books That is, no attempt is 
made to credit dnect mateual foi the sciap used and the small paits 
aie put into pioduction without material cost Thus a woodwoiking 
shop uses sciap pieces foi the manufacture of golf tees The production 
cost of golf tees is diiect laboi plus a percentage of buiden (For dis 
cussion of by-pioduct accounting see Section 10 ) 

SCRAP REPORTS —Sciap repoits diffei in content, as shown in 
Figs 1 and 2 These aie used foi reporting sciap to the cost depaitment, 
and production costs aie adjusted accoidmgly 

Fig 1 IS a daily sciap lepoit lecommended by the National Batterj 
Manufaotureis’ Association foi use by its members This lepoit is sent 
daily to the planning and cost departments 

Fig 2 IS a combination foim fni use by the inspector m lepoitmg 
scrap from production, and in rejecting nurchased matenals receiv ed by 
the leceiving depaitment Its use may be furthei extended by leltmg 
It seive as authoiization for the issue of material replacing tlie sciapped 
mateual The foim is issued in quadruplicate and the copies disposed 
of as follows 
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1 Original — ftnoial Bupeiinlendent 

2 Duplicatt — Pliiininj, depaitment 

3 TripliLate — Accoiiiitiiig depaitment 

4 QuadrnpIicatL — Inspection department 

In case of mateiinl ^napped m production the foim piovides spaces fot 
dctoiininnig the unit and total costs of scrap analyzing these into law 
material enamel assembly laboi, and machine laboi 



The National Battery Manufactureis’ Association recommends that 
on the basis of dailj sciap leports the cost department in turn make a 
report to the management showing the sciap as percentages against the 
production of the vaiious depaitmenta This repoit is in the nature of 
a card with the cuiient month on the front and the weighted average by 
months for the yeai on the reverse side (Fig 3) 

ACCOUNTING FOR WASTE — Since waste material is assumed 
to ha\e no ralue, no acoountmg entiles are neoessaiy The \alue of 
mateiials wasted is already mcluded m the production costs when direct 
materials are charged to job oideis oi to processes As stated by Klim- 
moi quoted eailier 

The net loss duo to waste is absorbed in the accumulated costs per pound 
as cotton goes through the plant 
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This method of accounting may pioduoe. undeeiiable results if tha 
wibte IS excessive In those cases wlieie such waste is defimtelj known, 
tlie excess may be remoied by a ciedit to Woik in Piocess account and 
a debit to an Excess Waste account which is closed to Piofit and Loss 
Uniier this treatment the abnormal waste is set foith cleaily and pro- 
duction costs include only normal waste cost 


Defective Work and Spoilage 


definition op defective work— D efective work con- 
sists of imperfect pioducts which aie biouglit up to standaid specihca- 
tions by the application of additional material or liboi, oi both Defec- 
tne woik may be the lesult of any numbei of causes such as pool male- 
nalSi incompetent supei vision, carelessness in planning poor woikmin- 
sliip, inadequate equipment, laxity of inspection, etc To be classed as 
dofectne work the pioduct must have additional labor, mateiial, and 
plant seiMces applied to bring it to the point of peifection These items 
constitute reoperation costs incmred in lemedying impcifections so that 
the piodiiot meets the requiied standards of quality 


DEFINITION OF SPOILAGE —Spoilage lesults when mateiinls 
aiQ so damaged in manufactuimg operations that they aio taken out 
of pioeess and disposed of m some mannei without fmthci woik Spoiled 
niateiials cannot be lepaiied oi leionditioned as is done m the case of 
defectne woik In some cases spoiled woik must be sold os seconds as 
in hosieiy manufactuimg but in others it can be sahaged is =ciap and 
cithoi sold or used ovei ogam as law mateiials m the manufactuimg 
piocosses In either ease theie is not only a mateiul loss m the prod- 
uct but theie is a loss also of hboi and manufacturing oveiliead aheady 
incuiTed on the mateiial Basically, theiefore, spoilage is on a par with 


CLASSIFICATION OF DEFECTIVE WORK— Rohibach cks 
Bifies defective woik as follows 

1 Defective mateiinl items m the law state, that is the state in which 
it IS purchased 

2 Defectne work on the operating flooia upon which some laboi has 
been expended 

3 Defectne finished goods which ha\e been 1 ent m stocl too long 

i Defective merchandise retmnert by customers, not being up to spew 
fications or sample 


ACCOUNTING TREATMENT FOR DEFECTIVE WORK — 

Defective work or spoilage may be disposed of in \aiious ways 

1 Sold as scrap 

2 Sold as seconds including reworked material for resale 

3 Reused as raw material 


The cost of defective work may be treated as follow’s ( 4midon and 
Lang, Essentials of Cost Accountmg) 

1 Treatment by neglect 

2 Charging general overhead 

3 Charging department responsible 

4 Costing reconditioned work 
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Treatment of Defects by Neglect— In those plants whole seconds are 
normal and hove a 'veiv nominal value the loss is usually absorbed by 
the feood units completed This is accomplished by dividing the total 
cost by the number of peifect units finished As slated by Amidon and 
Lang 


IS clone IS to spieacl the total manufacturing costa over the 
piodncecl Thus if 20 000 pounds of cistings woie poured m 
it a cost of $10 000 and on examination 1,000 pounds were 
defective, the unit cost would be 


$10 000 
19 000 lbs 


= $526 


By this method good castings are made to bear in the first instance the 
entire production cost The defect of this method is the lack of statistical 
infoimation through the ledger accounts about losses suffeiod fiom defec 
tue woik 


This plan is followed when seconds or defective goods bung scrap 
prices 01 puces slightly in excess of scrap , also when seconds oi defee 
tnes sio pioduccd undei normal conditions because of features beyond 
the control of management 
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Any lecoveiy to be had from the sale oi other dispositaon of defective 
work IS bandied through appiopiiate levenue accounts 

Charging General Overhead — ^The cost of defective work may be 
charged to a Defective Work account, that is a standing oidei con- 
tiolled by Manufacturing Expense on the general ledgei The cost in- 
cludes all mateiial, labor, and overhead up to the point where the defect 
otcuned At the end of the cost peiiod, the spoilage cost is prorated to 
the producing departments along with other general factory oveihead 
This 13 apparently the method urged by the National Batteiy Manu- 
fnctuieis’ Association in its Uniform Accounting Manual It is there 
stated that defects such as overfoimed plates, caused by gioss oarelc^s- 
ne=s, improper mixing of oxides not discovered until after plates are 
pasted, etc , are chargeable to Defective Workmanship as oveihead ex- 
pense 

Labor used in disposition of waste is treated as an indirect ohaige 

Charging Defects Departmentally— This is the same as the method 
above except that defects are charged diiectly to the dcpaitment le- 
sponsible foi it, not necessaiily the same as the department pioduomg 
It 

Coating Reconditioned Work— When defective work is to be lecon- 
ditioned, a defective work report (Fig 4) is made out In this case the 
cost involved in remedying impeifections is not a cost of the particular 
job on which the defective work was discovered, but is considered a 
manufacturing overhead item Hence, the method followed in account- 
ing foi reoperation costs is to charge manufacturing expense oi a stand- 
ing order of the department responsible foi defect The accounting 
entiles necessai’y aie illustrated below 

Maniifactiuing Expense — ^Department A $ 

Stores ? 

Acciuod Payroll 

Slanufaotuiing Expense Applied (Various depart 


Stoies Ledger 
ledgti cards 
Standing Orde: 
meut A 


Entei 
for ma 


r m “Issued” and "Balance’ 

iteiials requiied 

er as defective woik” on sti 


a of the sloies 
ider of Depart 


ACCOUNTING FOR SPOILAGE —Losses duo to spoiled woik 
aie production coats and should be charged to the pioecas oi job di- 
lectly, or mdircotly through the manufacturing overhead It the amount 
of spo'iled work occurring during noimal operations la negligible and has 
no V alue, it is often charged daectly to the process oi job by dividing 
total units completed into total cost of job or process No accounting 
entiles aie necessary for spoilage under this situation The treatment is 
the samp as that described under “Treatment of Defects by Neglect 
The following illustration and comments thereon are tal^en from Greer 
(N A C A Bulletin, vol 17) and furnish an example of spoilage cost cal- 
culation m a drop forge plant In this case, the spoilage costs are charged 
to a specific job order 


On the job covered by the illustrati 
begun Tbe first hammer run produeei 



1000 
100 p 
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The second iiimmei lun completed 100 additional usable pieces 

The uppei section of the illustration provides toi a separate recoid of 
the coat ot the le strikes and for the combined cost of the 950 good 
pieces finally pioduccd The lowei light hand portion of the illustration 
shons the net cost of the entiic yob after crediting the salvage lalue ot 
the scrap foi 50 spoiled pieces this is arianged so as to indicate iihat the 
total cost nould have been if all the pieces had been good at the first 
operation vvhnt it was aftci absorbing the cost of lestiiLes and what it 
was aftci crediting the salvage of the scrap 

The low ei left hand section of the illustration is a separate computation 
of tile cost of defective work including both the lestiike cost and the 
net loss on the spoiled pieces This supplies the significant fact that on 
this ordei each piece finished costs IV cents more than it w'ould have cost 
had the oidei been completed perfectly at the first run 


Sale of Spoilage as Scrap— If spoiled work can be sold at sciap or 
junk prices oi used m some manner in the plant, provision should be 
made to icmove fiom the Work in Process account all costs inclined 
up to the point ot spoilage (Figs 2 and 4) This is the piotedure to bo 
followed in the case of government contracts, a manufacturer is per 
mitted to include the normal amount of spoilage and defectiv e woik in 
the cost of the work peiformed, due recogmtion being giv en foi abnoi 
mally lapid expansion of production In the absence of exeioise of 
reasonable care by a contiactoi, excess spoilage may be limited or ex- 
cluded fiom the cost calculation Government contracts also lequiie 
that the v aluc of any sciap resulting fiom war production must be taken 
into account at propei curient sciap puces whether or not the scrap is 
sold 
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The above tieatment is essential so that the cost of Rood woik done is 
not oieistated It also prevents overstatement of Woik in Process The 
atcountmg entries undei this condition b laed upon a spoiled woik report 
ne as follows 

Jlamifactuiing Expense — ^Department A ? 

fatoiee 

Material in Process $ 

Laboi in Process 

Manufacturing Expense in Process 
To relieve Work in Process of the spoilage cost and charge 
hciap \alue to Stores balance of sciap cost is charged 
to 01 ei head 

The subsidiary ledgei postmgs aie as follows 

Standing Oiders Enter on standing older of the department respon 
Bible ioi the moilage nndei Spoiled Woik ’ 

Stoies Ledger Enter scrap value in Received’ and “Balance” sections 
ot a stores card set up for swap 

Cost Sheets Enter piopei ciedits on cost sheet or in depai tmental 
process account if process costs are used 

Under this method only the luecoveiable portion is chaiged to ex- 
pense, while salvage is chaigtd to an asset account as inventory 

In those oases wheie only a few parts aie spoiled on a pioduction 
01 del and it is desiied to complete the good paits, it la necessaiy to 
apportion the costs mouried to date between units spoiled and good 
units (Fig 5) 

In the hosieiy indiistiy, the spoiled pioduct may be in the natuie of 
seconds, thuds, etc, which may be sold m the open maiket The chief 
pioblem m connection with this type of spoiled oi defective woik is one 
of valuation In older to evaluate such pioducts a numbei ot cliff eient 
methods have been advanced, the most common of which are as fallows 

1 Value the seconds, thuds, etc , at actual cost and take the loss at 
the time goods aie sold This method overvalues defective articles ear- 
ned in stock, making it necessaiy to adjust foi loss on inventoiy when 
statements aie made 

2 Value the seconds, thnda etc, at sales puce aftei deducting a pei 
oentage for selling and admimstiativ e expenses The diffeicnoe between 
the total cost of producing all grades and the estimated net sales value 
deteimined above is chaiged to a Spoiled Woik account which is con- 
sideied as a pait of mamifactuimg ovoihead This in effect inoieases 
the cost of producing the first giade products Obviously no profit is 
shown on seconds and thuds undei this method of tieatment 

3 Value the seconds, thuds, etc at their selling puce less the percent- 
age of gloss profit realized on the sale of first glade ai tides For exam- 
ple, if the gloss profit percentage on firsts is 40% and the sales puce of 
seconds is $1 00, the seconds aie valued at $60 each Undei this method 
the fiists bear a laiger shaie of the cost in that the loss on spoiled woik 
IS increased, but a piofit ou the sale of infenoi goods may be shown 

The last method is described by Mogel with reference to a hosiery 
mill (NACA Bulletin, vol 13) The cost of manufactmmg imperfect 
merchandise is the same as for first quality, and m some cases is appie- 
ciably gi eater The products regardless of quality, pass through identi 
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cal operatjons and aiB finilly giaded at the end of the pioductno opeia 
tions At this grading or mbpection, lepoits are made to show quantities 
of each quality in a paitieulai lot In the full-fashioned hosiery indus 
try theie aio the giades of “impeifeots,” “seconds,” “thuds,” “fouiths,” 
“rags ” 

The in\ entory \ alue of all substandaid grades is detei mined by appoi 
tioning comineicial and packing expense on the basis ol then standard 
rolatno mailet -values and subtiactmg the nppoitioned expenses from 
the standaid maiket values The result is the standnid imentoiy value 
of each substandaid grade 


Scrap and Spoilage Standards 


PREDETERMINATION OF SCRAP— When the amount of 
Strap obtained fioin manufnctuiing processes can be deleimined m 
advance -with a fair degree of accuiacv, the cost of raw materials issued 
may be adjusted at the time mateuals aie moved to the factory fiom 
the storesroom The example shown below is fiom Greei (N A 0 A Bui 
letm, vol 17) and illustiates how such adjustments maj be predotei 
mined m the case of a woodworking plant wheie outtmg operations 
result in the salvage of three types of items 

1 Usable liimboi in small sizes which may be returned to stock and 
reissued for the production of othei articles 

2 Sciap lumber not usable m piodiictioii but salable for kindling or 
othenviae 

3 Sawdust, salable or usable as fuel in the plant 

Cost Adjustiient fob Scbap Value in Fubnituue 

F VCTORT 


from atoek during period 

$1 027 18 


Total value of new lumber dn 
Value of mateuals lecovered 

Usable lumber returned to stocl (at marl et) 

Soraj) pieces salable for kindling etc (at sales 

Sawdust 27 20 

Net cost of lumber used in production (918% of total value 


$14 310 20 


1 142 08 
$13 107 22 


Por standard material charge on now lumber use 91 8% of cost other 
inventorj ciedits to come fiom scrap credits variances may be checked 
to determine percentage scrap recovery value 


SPOILAGE CONTROL THROUGH STANDARDS —Rela 
tiv ely new is the attempt to control spoilage by the use of standards A 
manufactiirei of biass products leports that in pieparing standards a 
standard allowance is piovided foi spoiled work and for extia operations 
for each product to be raanufactuied These standaid allowances are 
charged dnectly to Cost of , Sales and all extra costs foi reopeiations 
over and above these allowances aie then shown as a separate item on 
the cost of sales analysis In this way they stand out as a danger signal 
calling the attention of management to the need for corrective action 
Typical of another attempt at spoilage control through standards is 
that of a rubber company whose scrap control plan is set forth bj Wrmn 
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(NACA Bulletin, lol 16) Speaking of the sciap nccoimt, Wrmn 
slates 

Mo\ing next to the scrap account note that this account is chaigecl 
Tvith the standaid laliie of all sciap actually piocluced, less its standard 
salvage value and the account is cieditcd with standard allouaiice 
for scrap in goods finished the balance then goes to the penalty (variance) 
accounts Note lieie that -ne carry no luventoij balance Hence if more 
goods are proeesbed than finished the tiue efllciencv on scrap is not re 
fleeted in the current month although over a period the differences are 
negligible 

The same authoiity explains how material scrap standards aie set 

Standard patterns foim the basis from -nliich part costs are built up 
Taking those pattciiis we lay each one out individually in order to obtain 
its net area ind gloss area Having the aica vve comeit it into cents of 
duett mateiial and cents of scrap from the formula costa and sqimio j arc! 
costs all cad J figuiod 

In the same way snap laboi allowances aie sepantod from direct 
laboi allowance A buiden sciap allowance is also piovided foi In oper- 
ating the Woik m Piocess accounts the usual debits at standard aie 
made to Work m Piocess Accoiding to Wrmn the credits uie as follows 

1 Develop the standard cost of goods finished hv extending the units 
pioduced by the unit standaid cost subdividni,, this into 

Material material scrap labor, labor scrap labor setup, burden 
burden sciap and depreciation 

2 Cost all scrap produced during the month at standaid 

3 Cost all other variations from standaid ni like niaunoi 

DEPARTMENTAL SCRAP CONTROL STANDARDS— An 
excellent illustiation of standaid cost appioach to sciap control is pro- 
vided by Lause describing the method used by an automobile manufac- 
tuiei (NACA "keai Book 1936) Lause stitos 

We decided that we would set standards of scrap and reoperation costs 
for each division and dcpailment of the plant deteiinmc the lespoiisibihty 
for SCI ap and leoperations by depaitments and 1 cep uyi a iccoid in figuies 
and giaphieally as well of each departments peitoimaiue in rchitiou to 
its predetermined standard, and hold iiicetiiigB at regular hitcivals to 
leview the peiformance 

Placing Responsibility for Spoilage — This comp my measures scrap 
costs on the basis of the diiect laboi dollar The reason for selection of 
this base was comemence 

As a matter of fact direct labor was the measuring stick most available 
After all the pay i oil has to be computed and paid in our case weel ly 
and since vve wanted to hold weelly seasions to review performance, direct 
labor lent itself most readily to onr plan 

The scrap control section secures the signature of the foreman ad- 
mitting his responsibility foi sciap Where the foieman refuses to sign 
the soiap ticket, he submits his leason 

His explanation may involve another department and that foreman is 
then contacted In some cases several departments are involved and 
where this occurs a meeting is called bv the scrap control section the case 
IS revnewed and the responsibility deteiramed Sometimes a compiomise 
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results and the lesponsibility is split Should the meeting result m a 
deadlocl the case is then itiieued and decided by the supexvisoi a mem 
her of the faetoiy managei s staft in ehaige of the paiticulai gioup of 
products or opeiations on which the spoilage occurred 

Setting Standards — Costs aie chaiged to the depaitment lesponsible 
for spoilage Each pioductue depaitmcnt’s sciap is measured against 
its diicct laboi and sciap caused by seivicc depaitments is measuied in 
toims of the diiect laboi of the entiie plant Scrap standaids aie set 
by the sciap contiol section which leviews each pioduot and develops 
a unit standaid sciap cost This unit scrap standard is built up in two 

1 Percentage of quantity of scrapped product to quantity of good 
production 

2 Unit cost of SCI ip to he added to the cost of good product 

In the case of pioducts in continuous production, fiom yeai to jear, 
tho standaid is based on expeiience This lepiesents the best perfoim 
an.ee maintained foi a leasonable length of time Abnormal conditions 
are left out of consideiation In the case of new pioducts, oompaiisons 
aie made with siinilai pioducts oi classes of pioducts and difteienoes of 
design and spenflcstions aie allowed to influence the standaid upward 
or downy aid, as the case may indicate 
The toll owing steps aie necessaiy m setting sciap standaids 

1 Obtain unit sciap standards by departments 

2 Obtain forecasted standard departmental scrap cost for the year by 
multipljmg the unit cost by tbe forecasted production of each 
product 

3 Reduce total departmental sciap cost to a per cent of diioct labor 
Forms Used in Gathenng Information —The followmg foims are 

used in gathering mfoimation on sciap 

1 Scrap 01 sahage tichet (Pig 0) 

2 Dailj scrap reports 

3 Weekh bciap lepoits 

4 Monthly sciap repoits 

Scrap and Salvage Ticket— The inspection department makes out a 
soiap ticket in fiie copies (Fig 6) Lause states 
Separate scrip tickets aie made up foi each part, and if scrap occurs 
for soieril clitleieiit causes on tho same part or product a sciap ticket 
IS made out for each cause Then too if rejections occur on the same 
product for the same cause but the i ejections take place after different 
operations sepiiate sciap ticl els are made out 

The yiitmg and distribution of the sciap tickets for each day’s sciap is 
completed bj ten o’elocl on the moinmg of tbe following day Tho five 
copies aie used as follons 

The original standards department copy, is deliveied by the inspection 
department to the cost department where the cost of the scrap described 
on the ticket is enteied m the space piovided The ticket is then de 
hvered to the standaids department whose job it is to deteimme tbe 
remonsibilitj for the sciap 

The second payroll department copy accompanies the oiigmal until 
the lespoBsibihty is determined When the responsibility has been fixed 
the foreman if he knows that the operators carelessly caused the scrap 
marks this copy Do not pay Group No ” m the space provided 
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STANDARDS DEPT COPY 


5735 


SCRAP TICKET 


Part No 

751790 

Westinghouse Motor Aunting 

Dept Reaponslble 

LaatOpcr No I 

Last Opor Name 

12 

15 

Assemble 

Qum. Rejected 

Date 

DO NOT PAY CROUP 12-8 

40 

4-26 1 

Fcr.n.ar..ln.t.at. W. P. 


CAUSE OF SCRAP 


Wrong Insert Assembled, 


Slamp here when salvage 


A. H, 



RESPONSIBILITY BY STDS DEPT 


Stock Preparation - Protsman, 


COST EXTENSION 



Quan 

Unit Coat 

Amount 

Material 

40 

.02013 


81 

Labor 


.01609 


64 

Burden 


.02111 


84 

TOTAL 



2 

29 


PiQ 6 Scrap or Salvage Tictet 
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Tlua second copy then goes to the payroll department /or adjustment o[ 
its records vrth rcgud to group payment 

The third the foremans copy is demered by the inspection depart 
ment to the foreman whose department in the inspector's opinion la 
responsible Eeceived as it is hetore noon of the following day it gues 
the foreman a daily report of his performance early enough to assist him 
in mal ing decisions with regard to the correction of his operators equip 
ment oi methods in eliminating the cause of such spoilage in the futuie 
All of oui foiemen rise this copy They have become accustomed to figur 
ing dail} the percentage of scrapped pieces to OK production in their 
department at least on major volume jobs and in this way keep them 
sehes conversant with their performance from day to day 

The fourth copy is delivered to the production control department and 
then to the materials control department for adjustment of then process 
inventory lecords 

Tlie titth copy is attached hy the inspector to the parts or products 
rejected 

Rejected parts aie moved to the foiemen’s office foi examination 
The cost depaitment enteis the unit sciap costs and salvage values on 
tickets and calculates the total values involved 
Daily Scrap Reports— Sciap tickets are sorted by classes of pioduotg, 
and undei these classes by parts The repoit is made up foi each prod 
uct showing 

1 Quantity sciapped 

2 Quantity of good pioduction 

3 Percentage of scrap to good pioduction 

4 Analysis of causes of spoilage 

Copies of the report go to the foiemen and general management Daily 
repoits on any pioduct aie discontinued as soon as its actual peiform- 
anoe day aftei day comes mto line with its standaid 
Weekly Scrap Report — The cost department piepaies a weekly le 
poit by re sorting scrap tickets according to dopaitments lesponsibls 
(Fig 7) 

Monthly Scrap Report — ^This is a summaiy of the scrap cost on each 
product without regaid to lesponsibility The repoit shows actual and 
standard unit sciap cost and vaiianoe 
Control Records — ^The weekly figuies are posted by the sciap con 
tiol section to the depaitmental scrap records (Fig 8) The same infor- 
mation is plotted on a ohait (Fig 9) 

Reoperation Costs — Control of rcopeiation costs follows Imes of 
scrap control The company in question does not use a sepaiate lework 
ticket but the depaitment responsible foi rework costs is charged on 
the basis of the cost department’s lepoit 
Results of Control — Fig 10 shows scrap and reopeiation costs before 
and after the contiol plan was put mto foice According to Lause 


In 1930 the year before the control plan was started, wo spent $206 800 
for scrap and reoperation on a direct labor of $395 000 oi $ 524 per dollar 
of direct labor In the succeeding four years and five months under the 
control plan vve hav e spent $366 000 for scrap and reoperation on a direct 
labor of $2 800 000 or at $ 127 average scrap and reoperation cost per 
dollar of direct labor, a reduction of 75 8% The saving in scrap and 
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reoperation during this four and one half ypai peiiod amounts to approxi 
inntely a million dollais undei the 1930 pertornianee, an annual saiiiic of 
about $220 000 

As slioivii by the chart our standard in the first jeai of control 1031 
provided foi a 60% leduetioii Ihe standaid was beaten the actual cost 
lieint only $188 on the standard of $25 In 1032, the standard piovuled 
foi iiiothei diop of 60% fiom the previous jear’s actual the new standard 
being set at $09 which we did not leach Our best performance was in 
1933 when the actual amounted to $ 106 on a standaid of $ 10 Since 1932 
we have iicvei quite reached oiir goal Om 1935 standaid is $10 and so 
iar we have operated at $114 Fifteen of twenty one departments are 
operating within their standards, six are not 
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Pia 10 Effect of Cost Control on Sciap and Reoperation Coat 


Cost of Spoilage Control — ^Lause m the article leferied to stresses 
the economy of system as follows 

To my mind the suiprising part of the control plan is its low cost of 
operation A scrap reeoid of some lind would have to be made out in 
any case and tbe slightly moie detailed method of repoitiug the informa 
tion requires no more than about four houis additional per day for the 
inspection depaitment clerk One man in the cost department does all the 
ticket pi icing and the making of the weekly report Approximately one 
day per week will eov ei the additional time spent by a comptometer opera 
tor and typist Two men aie employed in the standaids depaitment on 
this work of responsibility fixing and the making of reports and charts 
The entire clerical cost of the control will not exceed approximately $7 600 
annually, which is only 3%% of the resultant saving 
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By conti oiling spoilage, quality control is also obtained The cost 
refeiied to above checks very closely with the figures piesented by 
Whislei for a cash legistei manufactuiei (NAG A Bulletin, tol IS) 
1034 1935 1936 

Parts made (000 s) 223 750 213 666 333 022 

% scrap loss of mamdactuiing cost 1 % %% %% 

% inspection coat of manufactuiing cost 3V4% 3%% 314% 

REOPERATION COSTS — Cniioll picsents the salient featuies of 
plan for scrap and reoperation control (NAG A Bulletin, vol IS) 
bouip inspector upon leceumg lejeeted production, act as follows 

1 Iiuestigate cause 

2 Place 1 espoiiaibility against specific department 

J Investigate possibilit} of sahuae by leopeiation 

Procedure for Reoperation —If sahage is possible the inspector 
niakcs out a G D S ticket (Changes, Defects, and Shortages, Pig 11) 
in quadiuplicate 

The original copy accompanies the goods through the necessarj e\tia 
opeiatioiiB into the packing looni 

The duplicate copy is sent to the accounting department for follow up 
on the aecomiting ioi the extiu costs miolved 

The triplicate copy is sent to the superintendent’s office for the purpose 
of adiising of the incident the cause theieot the disposition made hj the 
scrap inspector and also to hat e the superintendent s oflico tal e steiis to 
picvent it possible, the lecuireiicc of that partieuhr deficiency 

The quadruplicate copy is sent to the department responsible foi the 
deficiency and acts as a notice to that depaitment that a charge foi ea-tri 
labor performed will be included m its departmental charges when the 
job IS completed 

Good pioduction is then loiited m the legulai way Ihe pioduotion. 
ordoi aoeompanymg the goods is maiked to indicate goods "pulled out " 
Defective goods pioceed undei CDS through 6\tra operations neeea- 
saiy until they leaoh the packing loom and lejoin the oiiginal lot Oiilv 
those opeiations noted on CD b aie (haiged ns icopeiation costs, legu- 
kr opeiations aie charged to the oiigmal manufactuiing ordei 

Upon completion of extia opeiations, the CDS ticket is stamped 
complete, and goes to the accounting depaitment The lattei computes 
the extra cost and sends the duplicate copy to the depaitment lespon- 
sible foi spoilage 

Procedure When Scrapping Spoiled Work — ^When salvage thiough 
rewoiking is not possible, and goods must be scrapped, the piocedme 
in the case illustrated above calls foi making out a swap ticket (Fig 12) 
as follows 

The original copy accompanies the goods to the scrap department wheie 
the weight of the metals salvaged is noted on the ticket which is then sent 
to the cost department for cost pricing the goods thiough the last opeia 
tion where the defect was noticed The cost department also indicates the 
value of the metals salvaged This ticket is then sent to the aecountiiig 
department 

The duplicate copy is sent to the accounting department foi mike ready 
in the accounting set up and is then filed to await the receipt of the 
original copy from the coat depaitment 
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ORDER NO ITEM NO REC’D FROM 

ARTICLE 

REASON FOR ISSUING CDS 

ISSUED BY 


SCRAP TIC NO 

DISPOSITION 1 

DEPT 

OPERATION 

50N0 

TOTAL 





















CHARGE EXPENSE TO 

1 APPROVED BY I 

DEPT SO NO 

CHIEF INSPECTOR 

DEPARTMENT CHARGED 


PROD CLASS 


Pig 11 Report on Chinges, Deteeta and febortages 


Ihe triplicate copy la gent to tlis Bupeiintcndent a office for tbe piiipoBe 
of advigmg that department of the cleficiency bo that me e&tigation may be 
made and steps taken to correct the tauae 

The quadruplicate copy is sent to the department responsible for the 
(lefectire goods to sei\e notice on it that charge will be forthcoming from 
the accounting department 

Additional labor may be necessary, even toi scrap, such as disas- 
sembling goods before scrapping, separating by metals, etc The CDS 
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ticket IS made out for such costs and the seiap ticket number shown 
on the CD & ticket The seiap depaitment cost is ohaiged to general 
scrap expense, and pioiated to the departments responsible for scrap 
The cost depaitment accumulates costs on the scrap ticket and sends 
the duplicate to the depaitment responsible Both CDB and scrap 
costs aie earned to the departmental ledgei accounts, from which at the 
end of month a summary is prepared 
The above pioceduie is similar to that reported by a manufacturer 
of brass products A spoiled work sciapped form is made out in dupli 
cate foi all woik to be sciapped other than legitimate seiap by the 
depailment sciapping the material The duplicate is sent to the cost 
department, the original to the worlvs manager’s ofSoe foi approval and 
rctuined to the originating depaitment This ticket then follows the 
lot of material to the scrap room where it is weighed and notation of 
weight made on the ticket, which is then sent to the cost depaitment 
whei e the copies are matched and extended for costing purposes 


RECLAMATION FORM — A simplified method of handling waste 
and spoilage is shown m Fig 13 and is used, according to Hilbert by 
an instrument manufacturer (N A C A Bulletin vol IS) The form 
issued in quadiuphcate is a combination rejection and disposition slip 
for use m connection with raw material parts, subassemblies, and final 
issemblies It may be used with a stiaigbt job older system, oi standard 
costs It IS described as follows 


Scrapped Material — If the material is to ho scrapped the first copy is 
destioyed and the second copy is retained at the reclamation office The 
thud and fourth copies ore sent to the cost department The cost depart 
ment computes the value at the point of rejection and enters the detailed 
cost information on both copies m the spaces provided The third copy 
IS now filed under the lot number with the material rrquisition and time 
cards and is available as a credit when the final cost of the lot is cal 
ciihtcd The fouith copy is the basis of a journal entiy which charges a 
factoiy expense and ci edits a direct product cost 


Handling Material to be Reclaimed — If the mateiial is to be reclaimed, 
a lechmation older numbti is assigned and the sequence of departmental 
loutiiig 18 cnteied m the depaitment mmibei column on the left side of 
the foim by the reclamation office This leclamation order number is a 
controlling system for guaranteeing the completion of the scheduled work 
The fiist copy is sent to the pioduction contiol department and is used 
as a tollovv up to prevent undue delays m final disposition The second 
copy IS retained m the reclamation depaitment and is hied m part num 
bei sequence to show manufacturing hazards on various parts The thud 
copy IS sent to the cost depaitment where it is used as an authority lor 
the aeceptauce of tte charges to factoiy expenses that accrue from the 
re manulaeturmg The fourth copy is routed through the vanous menu 
faeturmg departments and is authority for timel oepers to make charges 
directly to expense After the operation is complete at which reclamation 
is scheduled to stop, the material is reunited to the lot on which it was 
01 iginally rejected The genera] policy is to defei closing of orders on 
winch parts are rejected until reclamation work is completed The fourth 
copy of the leclamation form is sent to the cost department where it is 
hied as a reference to be used when the lot cost is calculated 


OBSOLETE MATERIAL SCRAPPED -Some 
classify obsolete material under the heading of spoilage 


cost accountants 
In a large num 
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her of maniifiictunng compames obsolete mitenal can brmg about largo 
looses unless some conliol is set up An otfectia-e means of control is to 
luve the. ■'ales depaitment approve the sciapping of all obsolete parts 
and matpuals A montlily or quaiteily report should be piepaied by 
the cost department and sent to the works manager, giving m detail the 
units, article value, and reasons for the necessary write off 
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TIMEKEEPING AND PAYROLLS 


Definitions and Aims 


TIMEKEEPING DEFINED —Timekeeping is defined ns the de- 
tniled leooid of attendanee oi of time einplojed on n given assignment 
01 tlie amount of woik done The purpose of timekeeping is to aid m 
the prepaiation of payiolls, hboi distiibutions, and other hhoi cost 
lecords, also of lecoids foi buiden application on a laboi cost oi hiboi 
houi basis Recent developments have aho emphasized anothei puiposc 
of timekeeping which is the necessity of showing compliance with the 
vaiious fedeial and state wage and horn laws Companies aie ficquently 
called upon by goveinmenlal agencies to substantiate horns of wmk 
with the lesult that most emplojers have augmented then records oon- 
sideiably and have retained them on file foi much longer peuods of 
time m oidei to maintain an accuiate lecoid of employment hours 
Many concerns have had to adopt paaioll lecords foi the purpose of 
mdifating that attendance was in accoidance with the law where no 
such lecoids were ever deemed necessaiy in the past This is paitiou- 
larly tiue in lespect to office vvoikeis 

There aie therefore three kinds of timekeeping 

1 For purely attendance pin poses including the evidence of com 
pliance mentioned above 

2 I'or pajioll purposes 

3 For labor and oveihead costing 

The fiist two aio discussed m this section The last is discussed m 
Section 16 

PAYROLL ACCOUNTING DEFINED —Payi oil accounting is 
that blanch of the accounting oi cost accounting department ’s work 
concLined with the prepaiation of the periodic payiolls and then ipcoid- 
mg on the books of account This inaolves the entiie pioceduie con- 
nected with translating plant time or plant production into payioll dol- 
lars It also includes proceduies m connection with the many adjustments 
to an individual’s pay made necessary undei modem conditions 

IMPORTANCE OF PAYROLL ACCOUNTING —The impor 
tance of piopei payioll piocedure can be fully grasped only by a con- 
sideration of the various paities mtere'-ted m the payioll Piimaiy 
mtcicst in payroll accounting is of couise centeied in the worker who 
wants his pay and the employei who wants a lecord of what he received 
785 
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foi what he paid out These represent internal leiationships but theie are 
also external parties whose inteiests aie geneially of the legulatory 
admmistiative type 

Importance to External Parties— To an increasing extent external 
parties have acquired a legal or moial interest in the payroll These 
include 

1 Eederal and state governments’ social seeuritv requiiLinents m con 
neetion with 

a Old age and survivois insurance deductions 
b Dneinployment insurance dednclions 

0 Contributions hy emplojer towards old age and unemployment 
insuiance 

d Individual eainings lecord 

e In some states employ eis must lepoit additions to and sopara 
tioiis flora the pavroll, m connection with the adramistratioii o£ 
the lows of these states regaidmg partial seasonal and intermit 
lent employment 

2 Audits by governmental authorities Even though an employer may 
consider himself exempt from social seoniity regulations he must 
beep records 

a To prove that he is exempt 

b Because he cannot he entirely certain that he is exempt until 
near the end of the year 

3 Information letmns Under this heading come statements of eaiti 
ings filed with the Collector of Internal Revenue, oorering pay 
merits made to workers 

<t Deductions at the source of personal state income taxes m some 
lui isdictions 

5 Collection of federal taxes at the source 

6 Requirements of the Pan Labor Stand aids Act of 1938 oonimonlv 
called “The Wage and Hour Law ” This establishes inimmum ages 
of employees maximum hours of work without extia compensatiou 
and minimum rates of pay to be observed under certain conditions 
Pay loll records of subject employeis must be in such shape that 
compliance with this law can be r ended by gorernment inspectma 

7 Pay allotments There is a growing tendency to allot pay foi various 
pui poses such ns sayings bank deposits insurance premiums invest 
ment seeuiitics puichaae of tools payments for rent on company 
owned homes union dues, etc These are discussed in more detail 
later in this Section 

Importance to Employee — Modern industrialism leoogmzes that the 
relationship between employei and employee is moie than a commer 
cial transaction of buying time fox cash The pay envelope or pay 
check IS a direct lecurring point of contact between management and 
workeis and affoids management an oppoitunitv for building up good- 
will While the workei is interested primarily in the size of his periodic 
earnings, the relationship between employer and employee may be 
stiengthened by positive means, such as the establishment of insuiance, 
thrift, pension plans and other pay allotment plans, also by negative 
means such as the avoidance of dissatisfaction due to pay disputes re 
suiting from carelessly and inaccurately prepaied payiolls, oi the employ 
ment of unduly complex wage payrment plans 

Importance to Management — Modem mdustiial operation requires 
a scientifically operated paynoH system In addition to paying the work 
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ets and satisfying all external mteiests, the individual emplojei is inter- 
e-jted in labor cost accumulation and analyses for contiol puiposes 
Payroll departments must meet the pioblems of mass pioduction in- 
centive wage payment plans and the need foi accuiate costs They 
must do so economically and piomptly However, as slated bj Haskell 
and Robnett (NACA Bulletin, lol 21) 

The two pressures of promptness and economy frequently work at cross 
purposes, particularly m situations where all workeis aie paid on the same 
daj 


Employment and Payroll Changes 

ORGANIZATION OP PERSONNEL AND PAYROLL FUNC- 
TIONS— The gloat \olumo of work connected with pavioll adminis- 
tiation imohes loin distinct functions 

1 Hiring discharging tiansfenmg of employees, and changes in lates 
of paj 

2 Aooiimulatiou of time date 

3 Prepaiation of the pan oil 

4 Disbuismg of the pajioll 

Supplementaiy functions include the determination of laboi costs (see 
Section 16) and the independent audit of all of the above thiough the 
office of the controller The work of the four biauches oi functions 
must be so organized and lelated as to be m accoid with sound prin- 
ciples of internal check Local conditions dictate the exact oiganiza- 
tional details so that standardization in this respect is not usually 
possible 

The first of the above-mentioned functions, that of employment, is 
peifoimed by a separate personnel department in which all lates of pay, 
not only initially but at all times foi incicases and deoieases, aie agreed 
upon between employe! and employee These agieed lates aio then 
passed to the payroll depaitment and become the authority foi that 
department in calculating pnynolls Prom the point of view of inteinal 
chock it is dean able tint payroll additions foi all new employees, deduc- 
tions foi released employees, and changes dining the period of employ- 
ment be authoiized by the personnel department, at least in duplicate, 
and that one copy be retained m the pei sonnet department the othei 
forwnided to the payioll depaitment Siibsequentlv when the payroll 
is audited, a comparison of the data kept in the payroll and personnel 
depaitments piovides a check against payments to fictitious peisons or 
iinautlionzed changes in rates of pay 

The accumulation of time data is peiformed by the timekeeping 
department The latter may be a sepuate depaitment or it may bo 
combined with the dispatching function In the latter event the time- 
keeping function IS undoubtedly under the direct supervision of the 
production contiol section ratliei than undei the finance officer although 
the Iflttei should exeicise staff supeivision through audits Still anothei 
possibility is to combine the timekeeping function with the function of 
the payroll depaitment propei In any event timekeeping includes 
accounting for attendance as well as the assigning of time spent on indi- 
vidual tasks 
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The time accounted foi by the timekeeping department is e\ entually 
passed on to the payroll department which tianslates time into dollar 
amounts by the inseition of lates and the calculation of total and net 
pay aftei tal mg caie of the many additions and deductions lequued 
under modem pajioU accounting 

The disbmsmg of the pajioll propeily is handled by the paymaster 
and his staff Aftei the payioll has been checked the paymaster takes 
over the task of signing checks oi stuffing envelopes and disLiibutmg 
them to the employees The entire piocess is then summarized and 
parsed on to the accounting department foi lecoidmg in the books of 
account 

Internal Check — ^The logic of oigamzation along the above lines is 
obvious The payioll depaitment prepares the payiolls within limits set 
by the pei'onnel and timekeeping depaitments, while the paymaster 
contiols the cash but disburses it only on the authoiity of the otliei 
dciaitments \ multiple check is thus obtained foi eveiy dollar spent 
for payioll and the possibilities of manipulation tluough collusion 
are leduced to a minimum Brink (Internal Auditing) biiefly sum 
marizes the fcatines of internal check which meiit special recognition 
in the case of payiolls 

1 The hiring of employees should be centialized in the hands of a 
personnel department and this department should keep independent 
lecords covering all peisons employed by the company 

2 Caie should be exercised that the initial record ooveiing the laboi 
sen ice is piepaied nccuiately and independently checked 

3 The undeilymg payioll data should be systematically controlled 
and linl ed to tlie maxiinum extent with pioduction records 

4 The mayoi paits of the payioll pioceduies — cieation of the data 
piepaiing the payroll appioval of the payioll dishuisement of the 
funds and cost aiiuhsis — should he in independent hands 

5 Payroll disbnisements should be by check if possible 

0 Dishmsements should be made directly to the employ ee by the dis 
huiBiiiE officer in the pie&eiice ot witnesses and a receipt obtained 

7 Special attention should be given to rate changes, employee deduc 
tions and unclaimed wages 

CHANGE OP PAYROLL STATUS — The prospective employee’s 
iiist contact with a concern is through the peisonnel depaitment This 
depaitment continues thioiighout the employee’s tenuie, to exeiciso a 
gcneial supeivisoiy function ovei the employee in all matteis pertaining 
to peisonnel lelationa in which payioll matters occupy a prominent 
position 

The basis for the payroll is the payioll change recommendation (Fig 
1) or the mdividual employment leport (Fig 2) This presents an 
orderly method for recoiding and obtaining approvals for employment 
of new employees and sepaiation of old ones, and foi all changes m 
then payioll status during then periods of service These foims and 
others i elated to them should be treated as confidential 

An individual payioll change recommendation (Fig 1) is originated for 
each pay period by a supervisory employee authorized to hue or dis 
charge, or to mitiate tran feis or salary adjustments He lists all 
changes in payioll status among the employees under his jurisdiction 
during the pay peiiod and submits the foim to the personnel depart- 




ment, or to the ofEcial designated to nppio\e payioll matters The 
punoiples of good internal check lequire that the employee ivho origi- 
nates the payioll change lecommendation should not be under diieet 
domination by tho appioiing official, the gieatest possible independence 
of action between them is desiiable 
Payroll Change Recommendation — The following changes m payroll 
status lie taken caie of by payioll change lecommendations 

1 Additions to oi removals from foice 

2 Tiansteis flora one pajroll unit office or depaitment to another 

3 Changes in late of pay 

4 Leaves, of absence granted 

5 Changes in title or occupational code 

C Changes m classification e g fiom “temporary’ to “regular ” or 
from “pait time” to ‘ full time” 

7 Changes in name eg due to marriage or changes in spelling of 

8 Delajed assignment of social secuiity account numbers 

For convenience m louting payroll change recommendations aie often 
prepared m two paits usmg separate pages, one part foi miscellaneous 
changes not affecting lates of pay and the other psit for changes in 
rates of pay oi changes m peisonnel which affect the payioll totals 
The latter noimally require higher ranking nppiovals than the former 
Information on Payroll Change Recommendation — Payioll change 
recommendations convey the lufoimation listed as shown on Fig 1 to 
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the extent that is appropiiate to the vaiious types of changes listed 
aboie One laige company includes the following infoimation on its 
payioll change foim 

1 Location of plant md date of pajioll peiiod 

2 Name ot employee The spelling must agree Mitli the name shown 
on the employees social secuiitj eaid oi stub Where a change of 
name is reported (eg, due to mariiuge) both old and new names 

3 Social security numbei Tins is bused upon the social secuiity caid 
01 stub actually presented by each new emplojee If tlic card is 
lost the employee is lequired to obtain a duplicate from the local 
Bocul bceiuity oflice 

i Occupational title This is shown eithei spelled out or m code 

B Basic late of pay Wheic a change of rate is i tcommended both 
old and new rates aie shown 

0 Date The day that the change is to be effectue which may not 
nccchsaiily be the beginning or end of the pajioll peiiod 

7 ]S(t amount of change Tlie amount of change per pay period is 
entcied to facilitate executive scintiny and to aid in bilancing the 
cnntiol totals 

8 Expl Illation Each item is cleaily explained by notations such as 

Engaged” "Inciease in Rate” “Tiansfened to ’ etc The 
teim Engaged” is supplemented by the explanation “Reinstate 
ment’ oi ‘Neyv Employee’ if known Particulai cue must be 
taken to explain accurately the leasons foi sepaiations from the 
payroll because state unemployment insurance benefits aie depend 
ent upon this infoimation Such leasous as ‘ Disehaigcd foi Cause 
01 Voluntaiy Resignation may result in an extended waiting 
period 01 othei penalty befoie benefits can be obtained yylieroas 
Laid Oft No Work” usually entitles the employee to pieferied 
status yyith lespeet to unemployment benefits 

0 Signatuies of recommending and approving officials If tlicie aie 
seyoral pages each page is separately signed and approved to lessen 
the chance ot siibsoquent substitution or alteration ot the sheets 

In the 'ame company all changes in payioll status aio listed on one 
toim yvhitli theiefoie senes as a summary of payroll changes m eich 
depaitraent Wheic individual forms aie used, such as Fig 1, they must 
bo summarized on a separate foim (Fig 3) A by pioduct of this Mim- 
maiy is the ability to obtain payroll control totals These are obt lined 
fiom the pievious period’s contiol total after tiaoing the effects of the 
changes taking place in each peiiod The amount of ch mgo is obtained 
by multiplying foi each employee the normal hours by the houily rates 
The net change is added to oi subtracted from the pievious contiol 
total of the payioll to establish the control figure foi the curienl roll 

General Payroll Change— In the event of a geneiol nnifoim change 
in wage scale, a single blanket entry may be made showing the number 
of employees the rate of change and the total amounts im oh ed Tina 
can be supported by the detailed addressing machine proof sheets 
desenbed on page 806 showing old and new rates for each employee, 
thereby saving much detail work 

INDIVIDUAL EMPLOYMENT REPORT —Payroll change reo 
ommendations should be compiled, approved, and forwarded to reach 
the payioll department in time for use m preparmg the current payroll 
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Wheie moie piompt reporting of additions and separitions is lequired 
than la piovidod bv a peiiodical payroll change recommendation lepoit 
an indnidual employment lepoit, or “hire slip ” foi each employee (Pig 
2) IS found moie satisfaetoij The internal check provided by the 


SUMMARY OF PAYROLL CHANGES "j 

LOCAT 1 ON 

WEEK ENDING 

PREVIOUS PAYROLL CONTROL TOTAL 

$ 

CHANGES PER INDIVIDUAL EMPLOYMENT 
REPORTS NOS TO INCLUSIVE 

$ 

ADDITIONS 

$ 

SEPARATIONS 


NET CHANGE 

CHANGES PER BLANKET PAYROLL CHANGE 
RECOMMENDATION FOR CURRENT PERIOD 

$ 

TOTAL, NEW RATES 

$ 

TOTAL, OLD RATES 


NET CHANGE 

NEW PAYROLL CONTROL TOTAL 

$ 

REMARKS 

APPROVED 

SIGNED 



DATE TITLE 

DATE TITLE 
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progressive payroll control totals on the pciiodical lepoit is absent 
on tlie individual employment leport A measure of contiol ovei the 
latter may be established by using prenumbeied forms The paymaster 
or luditoi can then check the continuity of serial numbers and prepare 
a leconciliation of payioll totals or summary of payroll changes each 
pay peiiod 

TOOL ISSUANCE RECORD — ^Fig 4 constitutes a recoid of tools, 
keys, etc , issued to a new employee, it may be a sepaiate foim, oi may 
be punted on the reveise side of a copy of the employment lepoit 
The payioll and plant tool departments mimtain controls to insure 
that tools badges, identihcation caids, etc, are tinned in by de- 
parting employees upon teimination of then employment The tool 
is=niince leooid thus becomes m effect an employee iclease cnid The 
lelease selves as notice for a change of record and the basis, if desired 
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ALL or THE FOREGOING HAVE BEEN RETURNED IN GOOD ORDER EXCEPT AS 
noted under -remarks “ 


Fig i Tool Issuance Record 


for investigation into the reasons for leavmg Note the spaces for 
initials of tlie employment manager, departmental foreman, superin- 
tendent head timekeeper, etc, also details as to letinn of lockoi keys 
and tools In some plants, upon leaimg the service, an employee le- 
cenes his final pay tliiough the medium of an oidei on the paymaster 
for final payment of wages (Fig 6) Tins combines the tool lecord and 
employee’s release with the final pay oidei Note detail of deductions 
as well as signature of department heads checking and passing on their 
part of the release of an employee Toolroom, health depaitment, pay- 
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maitei, and employment depaitment, me all mteiested m tins paiticular 
plant in the release of each employee 


NAME STENCILS —Prom the payioll change leoommendation or 
the emplojment repoit, the payioll depaitment pi epaies addiessing 
machine stencils, heads up time dock caids and individual eainings 
records piepaies badges or identification oaids, etc The stencils are 
kept looked up oi otheiwi-'e safcguaided in ordei to 1 eop rates of pay 
confidential and to pioaent unautlioiired pemons from preparing clod 
cards oi othei pavioU documents which might be misused 
If there is a separate timekeeping department, not a part of the 
payroll department, a copy of the payioll change leoommendation is 
sent to the timekeepei as the basis for establishing time recoids pend 
nig leceipt of loutine time caids tiom the addiessmg machine section 


EMPLOYEE’S SERVICE RECORD —In most concoins it is de 
suable to maintain a permanent recoid of the service histoiy of each 
employee Fig 6 showo a very complete lecord giving complete infor- 
mation concerning the employee, both at the stait of employment and 
thionghout his association with the concern 
The following infoimation lequired undei the Fair Laboi Standaidu 
Act of 1938 can comenicntly be recorded on the employee’s service 
record name m full and any clock number oi othei code oi abbievia 
tiou used to identify the employee, home address date of biith occu- 
pation and basis on which wages aie paid, eg , “50^ per hr ” “$3 00 a 
day ” “piece lates,’’ etc If all employees do not have the same woik 
week, the time of day and the name of the day on which each employ- 
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ee’s work week begins can best be recorded on his service record Other 
required information may be shown on attendance time record, payioll. 
01 individual eainmgs lecord etc Home addresses should be clieckea 
and corrected with reasonable frequency to meet Fair Labor Standards 
Act lequiiements If the employee’s age is under 19, it is necessaiy 

1 To consult the law and make notations on the employee’s service 
record showing yhy it is believed that the child labor pioiisions of 
the law are not violated 

2 To attach a ccrtihcate of age issued in accordance with regulations 
of the Childrens Bureau show mg that the child is above the legal 
age for employment m the occupation in which he is engaged 

A record of the type of occupation on the employee’s service lecord 
is irapoitant wheiever it may form the basis on which a paitial or com- 
plete exemption is claimed from limitations piovidod in the Fair Labor 
fetandaids Act 

The foim may also include any agreement with the company, after 
.the initial rate is inserted, it is signed by the employee New employees 
should be oaiefully advised as to when they will leceive their fii'st pay 
where to get it, and what formalities or identification aie necessary 
They should also be told about any pa3aoll deduction plans m effect, 
and should have an opportunity at once to sign any deduction autliori- 
zations which may be in older for new employees these are attached 
to the new employee’s service record form 'The form is attached to 
the related pajioll change recommendation oi emplojment lepoit and 
sent to the payroll depaitment wheie the two together aie used ns the 
basis for setting up addiessing machine stencils, tabulatmg master caids, 
or other means of inseitmg the names on the payroll 

Posting to Employee’s Service Record — Subsequent entries in the 
lowei portion of the form, and contmuing to similai columns on the 
leverae side, aie posted by the payroll department fiom subsequent 
payioll change recommendations oi employment leports Current leo- 
01 d foims aie kept m a suitably arranged file in the payioll depaitment 
Reooid forms of ex-employees are held m a tiansfer file peimanently or 
until the employee is leengaged and liia lecord returned to the active 
file 

In oeitain industiies particular caie must be exeicised m selecting 
and identifying emplojees In such special cases a fingei print record is 
appropiiate Instiuctions for the use of this form may be obtained from 
the Federal Buieau of Investigation 


Timekeeping for Payroll Purposes 

PURPOSE OF TIMEKEEPING— There aie two phases of time- 
keeping the attendance record foi payroll puiposos, and the job record 
or woik repoit foi cost classification puiposes The two may be com- 
bined into a “ingle lecoid, or they may be sepaiate lecords which are 
reconciled with each other upon completion or they max be entirely 
independent leoords without reconciliation The lattei proceduie usually 
results in oonsideiable confusion Generally speaking, the maintenance 
of two independent sets of records foi the accumulation of similar data 
13 undesirable 
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The fundamental puipoee's of the attendance record aie 

1 To distlose absence or tardiness foi which deductions from paj 
may be made 

2 To meabiiie overtime foi which extra pay may be due 

3 To pioiule a iccord as evidence of compliance with the Pair Laboi 
Standaida Act of 1038 

ATTENDANCE REQUIREMENTS UNDER WAGE AND 
HOUR LAW — As a piotection against legal entanglements, there 
should be definite written instructions fixing the legulai hours ot work 
and foibiddmg employees to occupy the premises outside of those noik, 
ing horns without auUioiity Howcvei, mere publication of such rules is 
not legally sufficient They must be enforced, and as positive ev idence 
of compliance an attendance register or time clock recoid should be 
piovided 

Note that postmg a notice specifying regular houio ot work and for- 
bidding overtime does not release an employer fiom the obligation to 
keep a lecord of houis actually worl ed This is important in connection, 
with clerical or other overhead employees Note also that job reooids 
of actual woil ing time aie not sufficient Waiting time constitutes time 
worked and must be leooided as such, whenever an employee is required 
to be on duty on the employei’s premises, or at a prosoiibed workplace, 
or when the time is too short lor the employee to spend it foi Ins own 
puiposos Seveial work weeks may be included m the pay peaod but 
overtime is deteimmed on *he basis of each separate woik week The 
time leeoids must show all this information oleaily 

ATTENDANCE REGISTERS —Tor the purpose outlined above, 
an old fishioned manual register may be used Bach employee signs 
the register upon arinal oi depaituie and notes time m or time out 
The entues should of course, piogress in sequence This form of leoorj 
IS, howevci subject to abuse by employees An outgrowth of the old 
manual registei is a time rogistei device in which the employee puts Ins 
sienatuie and time of airival oi departure on the exposed portion of a 
tape, then pulls a levei which moves the written portion of the tape 
out of sight into an enclosed housing The next employee then cannot 
know the time entcierl by his piedecessoi and theiefore must record his 
own time honestly A vaiiation of this device is the autographic time 
register (Tig 7) m which the pulling of the lever automatically stamps 
the time opposite the employee’s signature 

The chief drawback of the manual legister and also of the auto 
graphic legistei is the necessity foi posting the entries to individual 
attendance records m order to meet fully the fundamental purposes of 
the piocedure 

TIME CLOCK — ^The above objections are overcome by the time 
(lock Most time clocks comprise two basic features 

1 A clod driven printing mechanism which stamps the exact tune 

2 An individual time card for each employee (Pig 8) upon which 
the times Tn” and “Out” are stamped for each working period 

In some models a tape recoid is also provided, locked within the 
nechanism which shows the employees’ clock uumbeis and time “In” 
or “Out” in chionologieal older Usually the m-and-out card provides 
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Eio 8 Combnied A.ttuid'ince Record 
and Pay Receipt 


spaces for an entire week, with a sepinale since for each moining 
afternoon, or night peiiod The diffeionce between the ‘In’’ time and 
the “Out” time indicates the time the woikei has been in the plant each 
period and each day’s record can bo checked agam&t the total elapsed 
time shoivn on job tickets turned in. for each woiker (bee Timekeeping 
for Cost Purposes, m Section 16 ) 

In one plant, the clock recoid is used mainly as an attendance recoid 
On the back of the oaid aie punted the rules go\eming its use They 
are as follows 

1 Employees must personally registei their time on the clock ^ egister 

2 Registering for another is considered sufficient cause for dismissal 

3 One minute after time for aiiival will be considered late 

i Your pay will be made out fiom this card and you are youi oivn 
timel eeper 

5 No time will be allowed any employee who neglects to register ou 
who registers mcoireotly unless he immediately leports same for 
coireetion to the foreman 

6 Employees accepting this card agree to abide by the above rules 
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Tho form shown has 
been designed lo 
moot the require 
monts of tho State 
of Now York but is 
illustrative of what 
IS required gener 
ally by those states 
which have enact 


I cd Unemploynent 
I Compensation laws 



Register (dial recorder sheet) 
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The top part is detached the end of the pay peuod and given to 
the woiher as a paj stub to be cashed The face of the stub has spaces 
foi the numbei, period ending and amount The leieise side leads as 
follows 


Pat Eecdipt 

This stub iihen held hy the coiporation is considered a lectipt for pay 
ment of wagts for the period indicated This pay receipt must be cashed 
only by the owner If tbis pay receipt is lost the paymaslei must be 
notified immediately in wiitmg Tlie corpoiation will not be lesponsible 
for the loss of pay due to the cashing of this pay receipt when presented 
hjr the wiong person 

CLOCK CARDS, PAYROLL REGISTERS, AND WORK RE 
PORTS— It IS common piactioe to piotide two card lacks one for 
‘Out" oaids on one side of the clock, and one foi In” cuds on the 
othei side Those racks are undei the eye of a watchman, who al«o 
examines badges oi identification caids In the ‘Out” lack aie 
as'embled all caids of employees who aie out or not at woik \.s an 
omplojee enteis the building he pulls his own caul flora the “Out” 
lack, stamps it as he passes the clock, and files it in the compartment 
beaimg his clock number of the “In” lack On the way out, the process 
13 leiersed The watchman sees to it that only one caul is handled by 
each emplojee, and that there is no back-tracking oi lepeatmg The 
racks should be located at a convenient distance fiom the clock le- 
coider so that emplojees may take time to «elect oi file then omds 
without obstructing and delaying the hne of registiants 

As a vauation of the foiegoing piocedure, m place of the single large 
“In” rack beside the clock recoidei it is possible to hiue a smallei 
‘In” lack placed in each department of the plant When emploveis 
arine foi work they select their cards fiom the “Out” lack at the outei 
dooi, stamp the time on the recoider, carry then caids to then depart- 
ment, and leave them m the depaitmental “In” rack until they go out 
This plan has the advantage of showing the foieman in thot depaitment 
whether he has a full working foice, oi if theie are absentees It is al«o 
a practicable prooeduie where a combined m-and out recoid and job 
distribution ticket is u«ed 

A more compact form of attendance leooid which is also u-od as a 
payroll register is shown m Fig 9 The form is used m connection 
with a dial time iccorder 

In the case of field employees, a daily oi weekly work report is 
prepared by the employee himself This can be combined witli a job 
recoid (Fig 10) which may also be used as the basis for classifying 
the employee’s time 

FLOOR CHECK— In place of an attendance ie,,i&tei use may be 
made of a flooi check rccoid (Fig 11) The foim illustrated seices not 
only as a summary but as a means of internal check Dowme (N A C A 
Year Book, 1037) desciibes its use as follows 
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At the beginniiiB of each paj period, the timekeepers mal e up the em 
ploveo Unoi check lecord They merely use a uumberiuk machine and list 
e\eiy badge numbti for each department Every number is listed even 
though it might not aetuallj be used at the moment Twice each day each 
■Moiliiiim must be located at vvoik in the factory and died ed on the 
emploiee floor cheel lecoid bj a time checker In the morning an ordi 
mn died marl is used In the afternoon a stroke is made across the 
ched 11111011 indicates instantly that the emplojee iias seen iiorking ui 
both the morning and afternoon This together -with the died at the 
gate and at the dock is reasonable assurance that the emplo>ee actually 
avoi 1 ed 

Tile following morning the timekeepers compare the emploiee floor check 
recoid uitli the clock cards and insert on both these recoids the hours 
iiorl ed by each employee At the dose of tne pay period these liouis aie 
added across totaled and again cliecl ed and balanced ivith the dock 
cards This will disclose any possible tampering with the daily extensions 
on the olocl cards 

After the clock cards and employee floor check records are balanced by 
the timekeeping department the employ ee floor cheek recoi da are passed 
on to the payroll department and become their peimanent records 



Eiq 11 Employee Floor Cheek Reooid 


ATTENDANCE SUMMARY — A summary of time woiked by 
each mdiyiihul m each pay period is nocessaiy as the basis foi oomput 
mg regiilai and oieitime pay Where the attendance lecord is a ohiono 
logical lecoid foi all employees, such as an attendance registei, postings 
aie made to some summaiy time and eainmgs record foi the payroll 
peiiod foi each mdiiidual (Fig 12) Where the attendance record is 
maintained by payroll periods for indniduals m the fiist place as m the 
time clock lecoid or a time and earnings lecord is maintained by a 
supenisoi the oiigmal record should be designed to provide space for 
enteriUo a summary of time worked during the period and for com- 
puting regular and overtime wages 
IRREGULAR ARRIVAL OR DEPARTURE —Passes for em 
ployees aie often leqiured one allowing a woiker to leave the plant 
durmg vsoikmg hours on personal or company business, another coier 
ing personal packages taken into or out of the plant 
In many plants, in and out time clock cards which have not yet been 
stamped “In” are collected from the racks when, the shift begms and 
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employees who aie late aie lequired to go to the office to get them and 
be checked in 

A combined late and absence report is «hoi\n m Fig 13 This sheet 
13 made out in tiiplicate eieiy moinini, by the timekeepei, copies going 
to the emp’ojmcnt manager, supeiinlendent, and woiks manager for 
action -wheie necessary 



Fio 13 Employee’s Late and Absence Report 


In some companies it is the policy to grant oeitain absences with 
pay, eg, foi vacations ]iuy duty. National Giiaid seivice, etc In 
such cases, approv al of the pioper officials should be noted on the time 
repoit 01 obtained by letter » 

Base Pay and Additions to Base Pay 

PREPARATION OF SKELETON PAYROLL— The physical 
preparation of the payroll involves a consideration of many pioblems 
The procedure m geneial is dependent on whether the pajToU is pre- 
pared mechanically or manually 
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Mechanical Preparation —A\ here a flat rate per payroll period is 
m foioe, such as a rite per week, the computation, of the base pay 
offers no senous pioblem Wheie the oiganization is large enough to 
wan ant the use of addressing or tabulating equipment to prepare 
skeleton pajiolls, the plates, stencils, oi caids which aie used to imprint 
the employees’ names rustomauly show also the basic rate of pay for 
eith indmdual Coueelions and changes in the rates recorded on the 
plates stencils oi caids are made upon icceipt of propeily appioved 
piyioll change recommendations oi emplojmcnt reports Aftei each 
skeleton payioll is iim off the mechanically printed basic pay column 
IS added and balanced with the progressive control total established as 
described in connection with the payioll change leoommcndation This 
internal contiol minimizes the possibility of unauthorwod names on the 
loll, or tampeiing with the basic pay rates The same plates stencils, 
or cauls are used to head up time clock cards, and othei employee 
ipcoids 

Manual Preparation — ^Wheie mechanical deuces aie not used, basic 
rates must be entered on skeleton payrolls and on time clock cards 
or periodical tune and earnings records by hand oi typewriter The 
source of these entnes ls a iccord maintained especially for the purpose, 
01 the lates may be transenbed fiom the payioll for the preceding 
period with allowance foi any payioll changes approved in the intenm 
Wheie the entnes are thus transenbed by hand oi typewritei it is 
doubly impoitant to draw off a total of the entnes and balance with 
the contiol total dey eloped fiom the payroll change lecommendation 
so as to detect accidental errois as yvell as to guaid against deliberate 
manipulation 

COMPUTING AMOUNT DUE —Computation of the wages due 
each worker is the most y oluminous and burdensome part of the entire 
piyroll operation Where the basis of remuneration is a monthly rate 
a minimum of detail is leqmred more detail is necessary if the basis 
IS yveekly, still moie on. i dailv basis, and apptoachos a maximum yyliere 
the basis is an houily rate Where payments aio made at piece rates 
or undei a gioup bonus system or other incentne phn, a maximum of 
detail is requned, and the problem of maintaining internal check 
against a contiol total becomes most difficult 

Piecework rates are permitted under the Fair Labor Standards Act 
of 1938 but in that case the latcs, the weekly eainings and the number 
of houis worked during the week must all be recoided so as to prove 
that maximum houis and minimum earnings arc within legal limits 

Computation of actual pay fiom the basic rates should be made on 
the time clock card oi time and earnings record in accordance with the 
time repoited Where flat rates of pay are used this merely inyohes 
transciibing the rate to the “Regular Pay” column whereior full attend- 
ance is reported If it is the practice to make deductions for absence 
or tardiness the calculation can best be made from prepared tables 
Likewise, where hourly or piecework rates are in effect, the use of tables 
is recommended 

Mechanical Devices — ^Although various mechanical devices are used 
for computing legular and overtime pay the use of prepared tables has 
been found to be quicker and more acouiate Tables, such as the sample 
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ghovMi m Fig 14, can be purchased or constructed to cover not only 
stiuight salaij rates but also bonus, differential, or piecework rates to 
‘.uit the needs of a particular business Another scheme is to supeum- 
jiose a time caid upon a matching payroll table This method is pai- 
taiilirly Vvoll adapted to the evaluation of elapsed time on job recoids, 
imd 13 desoiibed in detail m Section 16, under “Timekeeping for Cost 
pm poses " 

additions to base pay — The computation of earnings at 
this point is piepaiatoij to malung the actual cash -payment It should 
cover eveiv item to be included in the pay envelope or on the pay 
thcck Typical items axe legulai and overtime pay, also any additional 
allonnnccs gianted foi Sunday, holiday oi night work caifarc allow- 
ances, commissions icgulai pciiodical bonuses, or bonuses based on 
pioduotion aooomplislinients 

Bonus Payments — Bonuses aie usually figured weekly, though many 
jilnnts compute them dailj They are intended generally as an mcentiv e 
to gieatei production and then value for this purpose is lost unless 
pioh vvoikman is shown clearly the relation between his production and 
Ills bonus It IS good piaotioe to inseit a bonus slip m the pay envelope 
to show how the bonus was computed 

Howevei, many plants prepare and distubute to the workei-s bonus 
tickets every day This is done on the principle enunciated bv F W 
Tiylor that best results of an mcentive scheme aie obtamed when 
rewaids aie immediate A daily reminder is a stimulant to the worker 
to continue good work oi to improve a subnoiraal performance Anothei 
advantage of daily bonus tukets lies in the fact that if errors oooui they 
can be corrected before pa> dav Corrections are easiei because, in case 
of dispute, the facts aie fiesli m every one’s mind 

Reimbursements for Expenditures —Items such as caifare allow- 
ances 01 per diem allowances on occasional trips away from home 
which are m the nature of leimbursemont foi expendituies made on 
behalf of the company aie not “eamings” even though they may be in- 
cluded m the pay check as a mattei ol convenience in paying These 
amounts should be excluded from taxable totals and flora calculations 
of eamings to determine compliance with the Fair Laboi Standaids Act 

All of the foiegomg additions to pay are recorded on the individual’s 
time and earnings record This form may be varied m endless ways to 
meet local payment practices, provided it shows clearly a summary of 
the hours worked each week and the cash compensation therefor (See 
discussion later in this Section ) 


Constant Deductions from Pay 

TYPES OP DEDUCTIONS — A distinction should be made be- 
tween those deductions which are constant peiiod after period, and 
those which are vanable Constant deductions aie usually die result of 
a voluntary authoiization made by the emplojee in accoi dance with 
the terms of a plan formally announced by the company The an 
noimceijient of the plan should describe cleaily 
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1 The purpose of the deductions 

2 The method by -tthich the employee authorizes de 

3 Disposition ot the funds by the company 


Deductions othei than those reqimed by law must be authonzed by 
the employee An mteiestmg form of authorization capable of dealing 
with the constantly lengthening list of pajroll deductions is the use of a 
strip waiver consisting of one lengthy, perforated form which is pie 
pared at the tune the applicant is filling out his personal information 
caid Foi convenience a summary of deductions (Fig 16) is piepaicd 
flora these authorizations, it should be made out foi each individual 
imohed and used as the basis for icooiding deductions on the employ 
ee’s eaimngs lecord and check stub These forma should be maintained 
in the same ordei m which the oainmgs lecords aie filed 
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3rd Saturday 6th Situpdat 

Comniercial Insuiance Savings Bank 

BTMngsBank U S Savings Bonds 

U S Sa\nigs Bonds 
Union Dues 

Tlic schedule may be incorporated as pait of the employee earning 
record (Tig 12) 

The instiuLtions contained m the announcements of the vaiious plans 
should eleaily indicate which deductions aie given piiority in, the ei ent 
the pay is insuSBucnt to wauant making all deduclions 

SECURITY PURCHASES — A sound plan foi handling deductions 
foi security pui chases is outlined by Bruce (N AC A Bulletin, vol 21) 
Although the plan is designed foi the purchase of U & wai bonds it 
mav be applied with modifications to the puichase of any securities 
Each plan foi a constant voluntaiy deduction from pay should pioiide 
tom fundamental featiues in addition to the initial announcement of 
the plan 

1 Authorization — provision of a foim on uliiclt each emplojee can 
loluntarily state his -nishes and authorize deductions 

2 Deduction — establishment of some mechatiisiii to insure regular 
and acouiate deduction fiom pay 

3 Recoids of amounts accumulated and amounts applied to the pur 
pose of the plan 

4 Disposition of funds— a method of applying tlio accumulation of 
deductions to the purposes of the plan 

Authorization —Authouzation cards whether pmately piepaied oi 
in the case of government bonds obtainable fiom the rieasury Depait- 
ment, show the name of the emplojee and of the company conceined 
It also contains an authorization foi the deduction of a apeoifled amount, 
when allotments begin and what denominations of bonds the emplovoe 
desires to purchase Piovision is also made for showing the mannei in 
which the employee wishes to haie the bonds legistered The final 
paragraph of the text on the face of the card constitutes an acknowl- 
edgment of receipt of a copy of the printed plan, which the employer 
has distubuted Veibal descriptions of plans aie not desirable Rinally, 
the ncoessaiy space is piovided for the employee’s signature 

Deduction Procedure — A mechanism foi regulai and accuiate allot- 
ments of pay cannot be standardized The form it takes depends upon 
the payroll proceduie already used m each establishment Some con- 
cerns prepare their payiolls bv moans of tabulating machines, others 
use bookkeeping and check-writing machines, and still others use strictly 
manual methods Howeier the foUowmg check list of reqimements 
must be met m every case 

1 There must he some way to notify the payroll clerk to make the 
deductions 

2 Some iilace must be provided on a suitable form on which the 
pajroll clerk can compute and record the net amounts of pay due 
after the deductions are made 

3 Some means of control must be established to provide a total with 
which the calculating worl may be balanced 

i A means of safekeeping the funds withheld must he provided which 
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maj in-vnhe bonding the emulojee vho makes the deductions and 
ivhieh should nhiaye include the cst-iblishment of a separate trust 
fund bank account apart from tho eorapanj s own corpoiate funds 

B Piorision must be made for preparing a list of the deductions made 
each pav period which senes aa a peimanuit lournnl record of the 
transactions and as a basis for the ledgei postings 

Records of Amounts Accumulated and Applied — ^According to 
Bmce (N AC A Bulletin vol 24), the best pioceduie m the case of 
war bond pin chases is to use a lecoid such as that shown m Pig 16, 
winch IS punted on the leterse aide of the authoiization caid This is 
true whethei a company is a a eiy large one using a highly mechanized 
melhod of pavioU pieparation, or whethei it is a \eiy small concern, 
whose leooids a:e prepared entnely on a manual basis In this wav the 
employee’s stitcment oi his wishes, and the lecords of Iheii evecution 
foi a pcuocl of SI’S years are all placed on the same form The record 
in caul foim gi\es the utmost in flexibility, so that subsciibero may be 
added oi remo\ed and the authorwations may be changed, without 
affeotmg the system 

The sequence of the caids m tlie file may be alphabetical oi numeii- 
oal, 01 by depaitments or any other way which keeps them in agree- 
ment with the sequence of the names appealing on the payroll clerk’s 
deduction lists Theie should be a card foi e\eiy item on the deduc- 
tion list and an item for eteiy card, aiianged m the same sequence 
Iiiegularitics oooui only when some change m authomation has not 
been propeily put into effect 

At the top of each card, undei the caption “Deduction ” the amount 
of the payroll deduction is shown This should exactly agree with the 
amount shoiin on the payioll clerk’s deduction list Since everything 
IS in exact agieement, the only posting necessary is to put a check mark 
m the piopei space under the caption “Payaoll Period ” If desned the 
actual amount of the deduction may be entered in the column provided 
under “Payioll Peiiods,” although it has been, found that a simple check 
mark is entirely adequate so long as the amount of the clecfuction is 
shown at the top of the card If the amount of the deduction is 
changed the new amount is posted only the fiist time to mark the 
point of change Piovision is made on the foira for five weekly payroll 
poiiods in a month If payments are made weekly, some months have 
four and some have five deductions If payrolls are piepared semi- 
monthly, only the fiist and second spaces are used each month 

It IS desiiable to balance the file once each month This is done by 
computing and enteim^ "Net Credit End of Month” on each card For 
example, in a month with foui payroll periods, where the weekly deduc- 
tion is 75 cents, foui check marks mean that $3 00 has been accumulated 
dm mg the curient month, and this added to the net credit at the end 
of the preoedmg month gives the net credit at the end of the current 
month An adding machine total of the latest “Net Credit End of 
Month” on all oaids m the file must exactly equal the balance in the 
special bank account at the close of the month A further reconcihation. 
can be made m aocoidanoe with the following foimula Total credit m 
bank end of pievious month, plus total deductions per the month’s 
payrolls less the month’s remittance for bond purchases, equal the net 
credit at the end of the month 
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1 Pei Biim of CRida 

2 Pei bank balance 

Note that m the foiegomg reconcihation it ivas necesaai’y to take 
into account the lemittance foi bond pmthasea during the month A 
column caption ‘Applied to Pui chase oi Bond" is piovided on the card 
leooid for lecording the details of such purchases The entries in this 
column aie posted from a bond purchase list 

Purchase and Dehvery of Bonds — The most commonly used method 
in connection with pajroll saiings plans is to oidei the bonds dnectly 
fiom the local Fedeial E,esei\e Bank Bonds pm chased in this way aie 
dclueied diieetly to the employees by legisleied mail It is also 
possible to ordei bonds through the local post ofSco, in which case 
deliveiy maj be obtained eithei acioss the countei oi dnectly to the 
employee by legisteied mail This is the method used by many smallei 
concerns, paiticularly outside the laigei metiopolitan aieas The third 
method is to pmchnse bonds thiough any othei authoiizcd issuing 
agent Wheie issuing agents othei than Fedeial Resene Bank oi the 
local post office aie utilized, deliveiy of the bond is usually mide by 
hand, and some foim of acknowledgment of leceipt by the employee 
must be provided 

When deductions begin, the bookkeepei computes the month m which 
the purchase of the bond should noimally be made and this is maiked 
on the eaid by inseitmg a dollai sign opposite that month m the column 
leaded "Applied to Puichase of Bond” (Fig 10) This senes as an 
effective lemmder to ivarn the boolJceepei when the puichase date 
aiii\ es 

The oidei foira is oidinaiily prepaied bv the employer m tiinlicate 
The onginal oidei goes to the issuing agent, the duplicnte is loi the 
cmployei’s own lecoids The tiiplieate copy can be detached and in 
seated in the employee’s pay envelope as a notification that the bond 
has been ordered A single check to the oidci ot the Tieasurei of the 
United States may be cliawn foi the total puichase value of all bonds 
ordered at one time 

THRIFT PLAN FOR SAVINGS BANK D FPOSITS -Three 
of the featuies discussed aboye undei "Security Purchases” must be 
provided, with suitable variations, m setting up a savings bank plan, 

1 A punted announcement of the teims of the plan 

2 An authoi izatioii forni on which, the employee can state his wishes 
and autliorire deductions 

3 Some mechanism to insure regular and accurate deductions from 
pay 

In this case, however the matteis of lecord keeping and disposibon 
of funds withheld aie somewhat diffeieat 

Usually theie is an arrangement with the bank, wheieby a list of 
participants, showing the amounts of their peiiodical deposits, is pre 
pared each pay period and used as a blanket deposit slip Wheie pio- 
cedures are mechanized, this is done by an addie-^sing machine oi tabu 
latmg machine listing A duplicate copy of this list comprises the com 
pany's record, and no cumulative record is maintained After the deposit 
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13 made each pay day the employee has full contiol of the funds just 
03 if he had peisonalh made the deposit, and the company’s mteiest 
ends just as if the money had been paid to the employee in cash The 
bank usually sends the employee a statement of account at stated 
intervals 

life accident, or hospitalization insurance 

premiums — Usually there is an aiiangement with an insurance 
company wheieby a list of participants and the peiiodieal piemiums is 
prepared at mteiwals to accompany a check foi the premium payments 
Theie is the difficulty, howevei, that payrolls may be paid weekly and 
inauinnce piemmms aie due monthly This condition is usually met 
by ai ranging foi deduction of insurance premiums only on a certain 
single pay day each month Where it is necessary to make a small 
deduction eieiy week two problems are introduced 

1 Employer acts as custodian of the funds in the interval between 
the neol ly pay day and the date of the piemium lemittance to the 
inaniance oorapanj 

2 Weekly instalments do not always equal the monthly premiums 

Custodianship ~A separate bank account must be established for this 

purpose as a tiust fund, so that accumulations foi payment of insurance 
premiums are not intermingled with company funds If the amounts 
iniohed are too small to justify a sepamle bank account, at least a 
separate account m the geneial ledger should be provided clcarh indi- 
cating that the funds aie held m trust foi employees Noimally the 
monthly piemium payment leduces the account to zero so no elaborate 
subsidiary ledger is needed The foiii weekly deduction lists and the ono 
monthly icmittanoe list stapled together and filed, constitute an ade- 
quate leooid of the transactions 

Irregularities —About one month in each quaitei contains five pay 
days, wheieas fom instalments sufficp to pay the premium This con- 
dition IS met simply by omitting deductions on the fifth pay day of a 
month Difieiences due to adding or removing employees during the 
month aia avoided by piovidmg m the plan that ill deductions shall 
begin on the fiist pay day of the month following the date the employee 
signs the authoiization and that when the anangenient is teiminated 
m the middle of a month all deductions made smee the close of the 
preceding month are paid to the employee m cash 

This leaves only iiiegulanties due to failure to deduct enough to 
covei the premiums, eg, wheie the employee is absent for a week 
without pay To pievent lapse of msuiance cov erage ei eiy such case 
should be watched oaiefully The plan may provide foi payment of the 
mibsmg amount by the employee to the employer m cash, oi m distress 
cases the employer may arrange to advance the amount and collect fiom 
the employee at some fiituie date Such advances aie charged to Ac- 
counts Receivable oi Notes Receivable, as appropriate with suitable 
supporting documents, and not left to appear as a debit m the Em- 
ployees’ Insuiance Piemiums Payable account (Fig 17) 

ASSOCIATION DUES — ^Association dues or check-oS of union 
dues are handled much the same as insurance premiums Instead of the 
arrangement being entirely voluntary and evidenced bv an authoiization 
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Signed by the individual employee, theie may exist a blanket closed 
shop agreement •which makes the deduction obligatoiy foi all employ 
ees Theie is also the custodianship featuie, as de&oiibed in connection 
with insurance piemium deductions, if deductions aie made weel l-y and 
remittances to the association or union are made monthly This should 
he avoided whercvei possible eithei by lemittmg weekly oi by with 
holding only on one pay day of eveiy montn 
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Eiq 17 Coirect and Incorrect Methods of Recording Adtunce to Cover 
Employee’s Insurance Premiums 


Variable Payroll Deductions 

TYPES OF VARIABLE DEDUCTIONS —Vaiiable deductions 
from pay may vaiy in the following ways 

1 There is no lelafcion between the deduction and total pay, as in the 
case of absence or tardiness penalty foi spoilage etc 

2 irom one pay period to the next when they aie calculated as a 
percentage of variable earnings 

3 From one season of the yeai to anothei when they iniolve either 
initial exemptions and later suitgxes as in the ease of personal 
income taxes, or when they involve ultimate ceilings as in the case 
of old age benefit taxes 

ABSENCE OR TARDINESS — Deductions fiom pay because of 
absence oi tardmess should be taken into account when base pay is com 
puted, and should be mcorporated m the time and earnmgs lecord pre- 
viously described 
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OLD AGE SURVIVOR BENEFITS— The late applied is a con- 
stant, with no sui taxes and the only factor to watch is the ceiling hmit 
of $3,000 Aftei the years eainings have i cached this point, no furilier 
dodiutiona aie made Theie are two common methods ot watching for 
tins ceiling In some payioll machine applications a reducing balance 
IS used on the mdnidual eainings recoid A column headed “Balance 
, Subject to Old Age Benefit Tax” is piovided and the initial amount 
set up on Januarv 1, is $3 000 As the eainings foi each pay period are 
posted, they aie subtiacted from this column The tax foi the next 
jiaj penod is computed on eithei (1) the pay for the period, or (2) the 
previous “Balance Subject to Old Age Benefit Tax,” whicliever is lower 
When the lattei column is leduced to zeio, deductions cease 

The othei method is to recoid cumulative earnings on the individual 
earnings iccoid and watch these each pay period when the $3 000 maxi- 
miim IS appioathed In the pay peiiod in which $3 000 is about to be 
passed, a special calculation of the final tax deduction must be made 

With the old age benefit tax late set at one pei cent, no calculating 
opeiation is imohed, except m the final peuod as just desciibed be- 
cause meiely shifting the decimal pomt gives the amount of tax How- 
c\u the law pi oi ides for piogre'sive increases m the rite fiist to 2% 
and hnally to 3% This can best be taken care of by providing a tax 
column on the time clock caid or the time and earnings recoid The 
tax flgiue is then readily available for use m processing the payroll 
itself 

UNEMPLOYMENT INSURANCE— In some states emplojees 
are lequiied to oontnbute toward the state unemployment insmance 
funds Hence a calculation of the tax is necessary on tiie tune clock 
card, time and eainings recoid, oi other souice document used in pay- 
roll preparation The piooedure is the same as foi old age benefit taxes 

STATE AND FEDERAL PERSONAL INCOME TAX WITH- 
HOLDINGS — In some states, personal mcome taxes must be with- 
hold fiom emplojees’ pay by then employeis, paiticulaily m cases 
where an employee is a resident of a dilleiont state from the one in 
ivliioh lie woiks The same problem is piesented in any witliholdmg 
tax icquiremont, such as the vauous federal withholding taxes 

Although no signed authonzation is required of the employee to start 
deductions foi peraonal income taxes, a signed statement of personal 
exemptions is usually necessary to determine the starting point of tax 
deductions each jeai The amount of personal exemption claimed by 
the employee is posted to his eainings recoid 

Where earnings are reasonably constant, as m the case of employees 
working on stiaight salan, it is desirable to apportion the total income 
tax for the yeai as e\ enly as possible over the remaining pay days of 
the yeai after personal exemptions have been earned First divide the 
amount of personal exemptions by the average earnmgs pei pav period 
to determine how many pay peiiods must pass without deductions. 
Next estimate the total income tax for the year, including any surtaxes, 
and divide this by the remaining number of pay peiiods to deteimine 
the amount to be deducted each penod Under this method if an em- 
ployee leal es the sen ice befoie the end of the yeai his actual mcome 
tax up to date of leaving must be calculated, and a refund made for 
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the excess pieviously deducted There is noimally an. excess because 
m the initial calculations it was assumed that suitaxes are effectue late 
in the year, and these do not become fully opeiative if the emplo-vte 
!ea\es before the end of tlie yeai Only as a last lesoit should the 
practice be adopted of calculating the actual income tax deduction each 
pay period This iniolves so much woik that it is piactically piohibi- 
tue for the employer, and furtheimore, the mounting deductions as 
successive surtaxes become operative latei in the yeai make this prac 
tioe very burdensome for the higher paid employees 

Changes of Income Tax Status — ^A change of status during the year, 
such as a pay increase or a change in number of dependents necessi’ 
tates a recalculation of the tax deduction late Total taxes foi the year, 
as leoalculated, minus taxes aheady deducted divided by the lemaming 
pay peuods m the year, gives the new deduction rate pei pay peiiod 
At the beginning of the final quarter, also at the begmning of December 
and ]ust before the final pay period, it is advisable to leview all eain 
mgs lecoids which mvolve state income tax deductions to insure that 
adequate deductions aie being made to coiei any changed conditions 
such as pay increases, bonuses, larger overtime payments than were 
oiigmally estimated, etc While it is desitable to ha\e the deductions 
as nenily collect as possible, any unavoidable vaiiation, due to the 
necessity of using estimated earnings figures, should be on the side of 
excess deductions which can be refunded at the close of the year, lather 
than on the side of undei deductions which may be difficult to collect 
at the year’s end 

Flat Rate Deductions — ^Wheie earnings aie highly iriegulai oi where 
laboi tuinovei is high, such a deduction as a state income tax is veiy 
difficult to administer If labor relations aie such as to permit it, a flat 
late deduction may be used sufficiently high to covei an employee’s 
maximum estimated earnings with the excess loturneJ upon teimmation 
of employment or at the yeai’s close 


Preparation of Payrolls 

FUNCTIONS OF PAYROLL DEPARTMENT —It is impossible 
to standardize the functions of a payioll depaitment since these aie 
bound to vary, depending upon local conditions In some plants the 
payioll department la a special division of the cost ncooimting depart- 
ment, in others it is an adjunct to the faotoiy office The followmg 
list of payroll depaitment functions is, therefore, only suggestive 

1 Determine i egular and overtime hours 

2 Check and enter all wage rates 

3 Compute regular and overtime pay 

i Compute additions to base pay 

5 Calculate and post bonuses and nial e out if necessaij bonus tickets 
These calculations may be required daily Meekly, monthly or at 
othei intervals 

6 Prepare and compute the requisite pajroll deductions 

1 Calculate and enter net pav 
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8 Prepare all neceasaiy documents m connection with the pajroll 
a Pajroll registei 

b India idnal annual eainings lecord 
c Paji cheek or pay envelope 

d Statement of eainings and payroll deductions accompanying pay 
cheek or pay envelope 

In some cases the payroll cheek register is also prepared by the 
pajroll depaitment 

0 Handle and prepare other records not part of the double entry 
system but which are made necessary by law or other requirement 
this includes lepoits and returns leqnired by government agencies 

10 Prove all subsidiaiy lecords against control totals and checi and 
balance out each original recoid both as to dollai amounts and 
hours and sometimes quantities of pioduetion 

11 Deliver payioll ehecl s to tlie propel peisons foi distnbution to the 
yvoileie on pay day Whue payment is made m cash the audited 
payrolls are turned oier to the paymaster foi final processing (see 
discussion later in this Section) 

12 Tiansfei necessary records and data to 

a Controller general accounting depaitment paymaster 
b Cost department 

necessity for accuracy -T he payroll ropieseats the 

most tangible point of contact with employees Hence, its aocuiaoj is 
all impoitant, it is less difficult to lecover from an erroi of judgment 
in personal appioach to an employee, than from an erroi committed in 
payment of his wages Since eirois aie almost sure to occur from time 
to time, the human element should be lemoved as far as possible bv 
the use of qutomatio and mechanical equipment In case such equip- 
ment IS not feasible, control devices must be set up so that even if the 
system is manuallv opeiated, enors aie eliminated or kept at a minimum 
TJse of automatic oi mechanical equipment makes it practicable to fur- 
nish employees with a statement of ceilain details as to the make-up of 
the net pay This becomes moie impoitant ivith the tendency to in- 
01 ease the number of pay deductions for taves, thrift, insurance, and 
larious othei purposes 

RECORDS OR DOCUMENTS USED— Thiee records oi doou- 
raoiits aie usually piepared simultaneously This is tuie in geneial of 
moclmmcal bookkeeping installations, and even of some manual sys- 


1 The payroll 

2 Either the pay check or the pay envelope, depending upon -nhethei 
payments are made by check or in caBh, including a statement of 
earnings foi the employee’s information 

3 The mdividnal annual earnings record 

Payroll — The following information required under the Fair Labor 
Standaids Act of 1938 can comeniently be recoided on the payroll 

1 Name in full 

2 Occupation 

3 Hour and day on which work week begins (at top of sheet if tbe 
same for all employees or on individual lines if different for differ 
ent employ ees) 

i Basis on which wages are paid 

5 Total straight time earnings 
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0 Overtime compenBation 

7 Other additions to oi deductions from iv ages paid 

8 Total wages paid 

9 Date of payment 

10 Peiiod coveied by pajment 

Similar or supplemental lequiied information shown on employee’s 
service lecord, attendance time record oi individual annual euning-. 
reooid must be m agieement The payioll may also include othei m 
foimation accoiding to the paiticulai concern’s lequircments, such as 
clock number cheek number if payment is made by check factory or 
department location, etc The payroll sheet (Fig 18) is ordinarily de 
signed in coluinnai form with a new towaids using a summary of the 
column totals as support foi the journal voucher showing charges to 
control accounts m the general ledger The size and foim of this lecord 
varj with the size and natme of the business and with the kind of 
mechanical devices used in its piepaiation 

Pay Checks— Pay checks aie prepared on prenumbered stationerj 
The stntioneiy stock is kept under lock and key m custody of a respon- 
sible official and disbursed to the payroll clerk only as lequiied Ac- 
countability for every check number must be established Spoiled 
cheeks arc returned to the custodian of the blank cheeks who voids 
them and keeps them in numerical order subject to audit They should 
not be destroyed piior to audit 

Usually pay checks me provided with stubs either at one end or 
along the top oi bottom margin, on which the dements which make 
up the net pay aie shown, eg, base pay, overtime oi bonus and each 
of the deductions (Fig 19) 

Pay Envelopes —Pay envelopes should be prepared by addressing 
machine if the list of employees is so kept Usually the face of the 
envelope provides space foi showing the elements which make up the 
net pay and frequently the envelope flap is designed to be detached 
and Used as the employee’s acknowledgment of leceipt (Fig 20) 

Individual Annual Earnings Record — The individual annual earn 
mgs lecoid (Fig 21) is used boLh as a source medium foi some postings 
and to leceive a copy of other postings The uppei portion of the form 
IS posted, at the time the employee is hired, fiom the payioll change 
recommendation oi emplovment repoit supplemented by the accom 
panjing seivice recoid Subsequent changes aie posted fiom appiovert 
pajroll change recommendations deduction authorizations, etc 

This earnings record serves, when each payroll is prepared as the 
source for such constant figures as basic wage rates and fixed deduc 
tions, as in Fig 12 The following information required under the Fair 
Labor Standards Act of 1938 can conveniently be recorded on the indi- 
vidual annual eainmgs recoid 

1 Name in full 

2 Occupation 

3 Basis on which wages are paid 

i Additions to or deductions from wages paid 

5 Total wages paid each pay period 

6 Period covered bv payment 

7 Total weekly straight time earnings 

8 Total weekly overtime compensation 
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Deductions must be itemized, or supported by supplementary recoids 
which can leadily be leconciled with the payroll entiy Similar or sup- 
plemental lequiied infoimation shown on the employee’s service leoord, 
attendance time lecoid or payroll, must be in agreement with the 
nd'vidual annual earnings recoid 



lIMEKEEPIKa AND PAYROLLS 


[See I'i 


The lower poition of the earnings lecord (Fig 21) shows cumulative 
total earnings foi the qu liter ind the >cai The foim can be made to 
show the reducing balance subject to old age benefit tax wheie this 
method is in use Undei some machme accounting procedures this por 
tion leoenes postings showing the complete make-up of each pay check 
or eni elope 

In the pav peiiod in which an employee’s earnmgs become exempt 
from social secuiitj taxes because the $3 000 limit of taxable wages la 
reached entiies should show scpai ite amounts foi 


1 Taxable wages up to the $3 000 point 

2 Wages exempt bec luse thej exceed the $3 000 limit 

A column should also be pioaided foi special payments, wlmh are 
part of taxable income but aie not included m the regular pay check, 
such as bonuses piizcs etc , and payments made by means other than 
cash This should include the leasonablc cost (excluding piofit to cm- 
plojei) of foi ms of compensation such as free lunches, fiee rent oi 
heat, piizes m the foim of merchandise, etc , which must be recorded 
foi unemployment msiiiance, peisonal income tax and victory tax pur 
poses and perhaps foi molusiou m any computations to piove com 
pliance with minimum earnings provisions of the Fair Labor Standards 
Act of 1938 It should also mclude vacation compensation adjustments 
and any othei special payments on account of teimmation of employ 
ment Appiopiiale explanation as to the nature and appioval of any 
such forms of compensation should be shown as a footnote oi enteied 
on the leverse side of the foira 

In order to assi'>t m balancing the entries on the individual annual 
earnings lecoid with taxable eaimngs totals as reported to goveinment 
agencies special attention must be paid to the filing of records The 
original older of the foims is letained and no form is removed fiom its 
original location in the sequence established Generally it is found 
advantageous to make up a new caid when anv employee is transferied 
from one state oi payioll unit to another When an employee enters 
01 leaves the sen ice oi when his recoid is tiansfeired to anothei card, 
a diagonal lino is diawn fiom the first or last weekly space m which 
his pay was computed to the comer of the caid, and appropriate cross 
references to other caids arc made A notation is added showing suffl 
cient explanation of the ciicumstances, eg, “Hesigned (date),” “Tians- 
ferred to (location oi unit) ” etc 


Preparation of Records 

ADDRESSING MACHINES — Since many types of payroll equip 
ment cannot be used foi typing names on checks oi payrolls, the names 
on the checks and entiles in the “Name” column of the payroll must 
be entered in advance m longhand by typewiitei, addiessmg machine, 
or duplicator Use of an addressing machme is strongly leoomraended 
whcrevei piaetieable, as an adjunct to nonalphabetic payroll machines 
and m all manual mstallations An example of the information con 
tamed on addressing machme plates or stencils is shown m Fig 12 
This includes payioll number, dopaitment or location, base rate of pay, 
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authorised fixed deductions, social security number, clock number, occu 
pational code, sex date of birth, date of employment, oi other pei 
sonnel data useful m compiling laiious statistics lepoits, and lecouls 
in addition to the payroll and pay check oi envelope Most addressing 
machines are equipped with deuces which can be used to block out 
infoimation not wanted on any document, thus the pay check oi paj 
em elope may be punted fiom such a stencil to show only the name 
while the payroll may include social secuiity number clock number 
and base pay and the heading of the mdividual annual eainmgs leoord 
may show a complete impiession of the plate or stencil 

The use of Addressograph plates in the case of the River Rouge Plant 
of the Ford Motor Co is described by French (Ameiican Business 
vol 13) 


Controlling the Addressing File — ^Plates or stencils aie originally 
propaied fiom the payioll change lecommendation oi employment re 
poit in eombmition with the accompanjmg senioe leooid Subsequent 
changes in the stencils are made fiom appioved payroll change reoom 
mendations The best piaotitc whete payrolls are laige, pioiides for 
the following sequence of contiolled opeiations 

1 Stencils aie removed from active files for all items listed on pajroll 
change recommendation oi on a suppoitiug list of payroll ohanges 
under the caption Old ’ 

2 Listing of these stencils is made on proof tape the weekly rates are 
added and balanced with total of old rates on the summaiy list of 
payroll changes 

3 Changes in these stencils are made as required by entries under 
“New^’ on pajroll change recommendation Stencils for such items 
as “Resigned,” ‘Laid Off” etc, are destroyed Stencils for En 
gaged” are oiigmated with the aid of information shown on the 
aecompanjing seivice record Stencils for names transferred from 
one pajroll to another aie shifted to the appropriate file 

4 After all changes are completed stencils for “Engaged,” “Trans 
ferred In ” and wage rate changes are listed on proof tape, weekly 
rates aie added and balanced with total of new rates on the 
summary list of pajroll changes 

6 These corrected and new stencils are then interfiled among the 
unchanged plates 
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6 Pajioll for the next period is then nddiesaed -nceklv xates are 
added from the stencil impressions md the total is balanced with 
the new control total at the bottom of the summary of payioll 
changes 

Use of Payroll Stencils —Payioll stencils me useful for pieparmg 
the necessaiy numbci of copies of such documents as those listed below 

1 Alphabetic (name) poition of pay cbeck oi pay envelope 

2 Listing of name base late ot paj etc on pajioll 

3 Heading of individual annual earnings lecord 

4 Heading of time oloch. caids 

5 Alphabetic (name) portion of pay receipts 

0 Detail ot authorired salary deductions each pay pciiod 

7 Deposit slips in connection with savings banl plans 

8 Premium lists in connection with individual insuiance plans 

9 Hume and social seciuity account number on quaitcily pajioll le 
ports for old age benefit oi state untmploj incut insurance purposes 

10 Alphabetic (name) portion of any withholding ta\ leceipta 

In connection with the pieparntion of each class of dodiinciits men- 
tioned aboic control totals of the numbei of items md of the total 
amounts involved are maintamed on specnl lecoids Fig 22 illustiates 
a type of contiol lecoid foi authoiized deductions The control recoid 
IS kept up to date by adding oi subtiaeting the miounts of changes 
enteiing the new amounts and dates ellcttive in the next space on the 
taid Each set of impitssions is counted and added, and balanced with 
these controls Any longhand additions, deletions oi alteiations in the 
lists leloased horn the addiessmg department should be subjected to 
caietul sciutiny in the com e of any audit which raaj be made of the 
pan oil lecoids to insure that the changes are propeilj authoiized or 
otherwise in sceoidance with the facts The value of addic^sing machines 
IS a means of mtoinal check or the pieparation of pajioll documents 
cannot be o\ci emphasized 

PREPARING EARNINGS RECORD— Tiaditionallj, whcie the 
earnings lecoid, pay check and payioll aie piepued “ieiuratoly, the 
payioll IS piepaied fiist as the woik sheet, this senes is the souice 
medium for drawing off the figiiies required to eomplotc the other docu- 
ments However, the individual annual eirnings iccoul his now be- 
come the most impoiLant document, and the best thought now leans 
towaid the preparation of this record first, as the work sheet so that 
the original entries become the vital lecoid without the labor and 
hazard of orioi incident to tiansciibmg a vanoty of figures from the 
pajToll Since the file of mdiiidiial earnings recoids must be kept intact 
as suppoit for various repoits to government agencies, it becomes, in 
effect, a loose leaf payroll with a sepaiate page or card foi each em- 
ployee The importance of the pajroU diminishes as the importance 
of the individual eainings lecord mcreases, until now some companies 
go so far as to abolish the payroll, as such, entirely, substituting m its 
place meiely a carbon copy of the entries made on the pay checks, 
and m this foim it becomes moie in the natuie of a pay check register 

Wheie the indiv idual annual earmngs lecotd is prepared fiist, as the 
woik sheet it usually becomes a quarleily rather than an annual lecord, 
so as to piovido space for all of the necessary entries Fig 12 shows 
such a record as it appeals in an orgamzation where the payioll pro- 
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cedure is quite complex because of bonuses, differentials, carfare allow- 
ances, boaid and lodging allowances, etc This is piesented to illnstiate 
an extieme case, in most instances the lecoid can be much more 
simple, but this metliod is the best one where manual methods are 
followed in a complex situation 

PREPARING PAYROLL — ^Anothei development letains the origi- 
nal sequence by pieparing the payroll fiiat as the work sheet Economies 
are made at the other end of the seiics of operations as follows Pay 
checks with accompanying stubs showing details of additions and deduc- 
tions, are piepaiod m duplicate, as befoie, but m this ease the dupli- 
cates aie torn apait and filed m folders, one foldei for each employee 
This continues for a calendar quarter Then the quarterly totals are 
siiminauzed foi each employee, using a simple adding oi calculating 
machine, and these totals aie enteied in spaces provided on the folder 
which becomes the individual annual eainmgs lecord The duplicate 
checls are lemoved to a tiansfei file, leaving the folders empty for 
aooiimulation of the duplicates foi the succeeding quaitei 


Total Pay” foi the period, or by consulting precalculated tables where 
those are piaotioal 

These columns aie then totaled and balanced In most cases, the 
best method of balancing each deduction column is to start with the 
gi mil total of the "Total Pay” column, deduct the total pay for 
those items not subject to the deduction, and apply the appropiiale 
dodiiftion percentage to the difference Some toleimce must be allowed 
foi gi\ mg and taking fi actions of a cent undei this method of balancing 

POSTING EMPLOYEE EARNINGS RECORD— Wheie the 
payroll selves as the work sheet, the individual annual earnings record 
is posted separatelv This may be done some time after the oiiirent 
payioll IS completed, but the task must be finished befoie tho next 
payroll is prepaied so as to furnish the cumulative figuies needed in 
computing old age benefit deductions, or, m some cases, state income 
tax deductions As before, the figures posted to each column should 
be drawn oS separately on an adding machine and the totals balanced 
with the coiresponding totals shown on the payroll Where the work 
of compilmg the earnings lecord is simplified by using carbon copies of 
the pay checks filed m folders, a tickler file oi some othei device is 
needed in the latter part of the year to flag the uit off point where the 
$3000 maximum point is leached for old age benefit and unemployment 
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insurance contributions and wheie the stalling point is reached m states 
which lequiie deductions tiom pay for personal income taxes Wlieio 
pcisonnel lelations peimit it, these difficulties are met by making no 
change in deductions duiing the quaitei but adjusting the whole matter 
in the last pay check While this is obviously the easiest solution 
mechanically, othei consideiations make it inadvisable to recommend it 
NET PAY — ^Finally foi each employee, deductions fiom gross pay 
are totaled and siibtiacled and the net amount due included This 
column should also be added and the calculations balanced m total 
Where seveial people woik on the payioll lecoids each payroll sheet 
or individual eainmgs lecoid contiol card has spaces foi fixing lespon 
sibihty foi the vaiious opeiations, foi example 


Pnj Entered by 
Deductions Fntcied bv 


Extended and Footed by 


Checl ed hj 


PAYROLL JOURNAL VOUCHER —Completion of the pajroll 
legistei makes ncopssaiv the pieparation of a vouohei to summarize the 
pajioll The exact toim of the lesultmg journal entry depends on the 
form and numbei of special columns of the pajroll legister Foi con 
venieaoe, the discussion is deferied to Section 16 where the entiles for 
the payroll acciual and the distributions aie discussed togethei 


Payroll Systems 

MANUAL SYSTEMS —Under a manual system, the payroll, the 
pay check oi envelope, and the individual annual eainings leooid must 
normally be piepared sepaiately Woik has been done on the develop 
ment of boaids oi devices foi holding the thiee documents in alignment 
so that they can be piepaied simultaneously with the aid oi spot 
oarboned foims oi caibon papei (See descuption later in this Section 
under “Pegboards”) 

BOOKKEEPING MACHINES— The form of the payroll check 
01 envelope, and caimngs recoid and the methods of preparing them 
\ ary widely, depending largely upon the mechanical dev ices used These 
booklceepmg machines aie of three types, depending upon their evolu 
tionary origin, viz , those developed from 

1 Adding machine 

2 Typewriter 

3 Cash register 

All of these devices aie equipped with special form-feeding meoha 
nisms to handle the pajroll pay check or envelope and the mdmdiul 
annual esrnmgs record, and when so equipped they aie known specifi- 
oally as “payroll machines” In each of these classes theie are a variety 
of mmoi subdivisions dependmg upon the particular make of machine 

An entirely difleient class of equipment which is used extensiv cly for 
payroll preparation has evolved from the statistical machine which 
functions thiough the use of punched cards Heie, again, mmor varia- 
tions occur dependmg upon the make of equipment, in geneial there 
are two types 

1 Alphabetic 

2 Nonalphabetie or nnmeiieal 
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APPLICATION OF MANUAL PAYROLL ACCOUNTING- 

An excellent manual pavioll system designed foi use m a plant operat 
mg multi shifts is desciibed bj Bulk (N A C A Bulletin vol 24) The 
last shift of the week goes off duty Thumday moimngs and distiibution 
of pay checks begins Ihmsday afternoons 

Daily time tickets are used A poition of the summary section of 
each ticket (except Thursday, the fiist day of the payroll week) is cut 
away m such a waj that Tvhcn the tickets are supeiimposed (Fig 23), 
all daily figuies aie visible and leady for summaiizmg Burk states 

After checking the aummaiy for accuracy and agieement -with the clock 
card, the totals aie ti ansci ihcd hj hand to payroll sheets prepared in 
advance which alicady slnn clock uiirabers, names lates, and fixed de 
ductions Pajioli chccl s aie also piepired in advance on an addreasint, 
machine and show clock numbeis, names and the date of the close of the 

lederal old age benefit tax and bond deductions are calculated and 
entered on the pajioll at the same time the tune ticl et summary is en 
teied As each page of the payroll is cioss footed, totaled and balanced 
the checks are completed checl ed against the pay i oil signed, and stuffed 
in envelopes pieparatoiy to distiibution 

Check and Earmngs Record — ^The pay cheek (Fig 24) is provided 
with two stubs m the foim of employees’ earnings statement The extra 
stub is detached and letained by the company and Is pasted each week 
to a specially designed quarterly employee’s eaining record (Fig 25) 
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According to Burk 

The cardfl pro-vide full information on each employee for the current 
quarter and the year to date without posting Social security tax returns 
can be prepared duectly from these forms and the data on victory 
tax TV itliholdings for each employee are readily available from this form 
You will also note that bj providing auxiliary columns at the rmht 
we were able to accumulate weekly the employee deductions for the pm 
chase of wai savings bonds without setting up a sepaiately posted record 
for each employee 


PEGBOARD SYSTEM — Methods have been developed and be 
come standaid practice foi utilizing pegboards and olhei types of sum 
maiy boaids in suramaiizmg oiigmal documents by mounting them in 
oveilappmg or shingled fashion so as to expose only the amounts to be 
summaiized An adaptation of this method to the prepaiation oi pajioll 
documents has been mtioduced with consideiable success m the last 
few yeaiB The following description of the plan is based on the peg 
board system of Pelt and Tairant Operation of the sjstem applies to 
the three foima shown in Fig 26, viz , pavioll check payroll register, 
and employee’s eammgs record In a modification of the plan, the flap 
of a pay envelope is. substituted for the pajioll check As shown by 
Pig 26, all 1 elated documents are supeiimposed on the pegboaid and 
overlapped The forms are designed with standaid spacing so that any 
thing written on the top foim is automatically repioduced (through 
caibons) on the related foims m the piopei apace 
Employee name and number aie enteied some days before pay day 
All the usual data conceinmg hours, deductions, etc , are posted and 
net earnings computed As each payroll check is completed it and the 
corresponding earnings record caid are removed fiom peg strips, leaving 
the next payroll check and eammgs record card exposed for posting 
After each payroll registei sheet is completed it is self-bahnoed The 
grand total of all register sheets withm a department is proved against 
the predetermined departmental total The following advantages are 
claimed foi this method 


1 Acenracj Since original figures are duplicated through carbons, all 
three records are in agreement This eliminates errois lu copying 
from one form to another 

2 Economy No special oi elaborate equipment is necessaiy beyond 
the peghoard and a calculating machine Clerical cost is reduced to 
a minimum 

3 Speed A clerk can easily assemble the forms as illustrated in two 
minutes oi loss The foims may be assembled on extra demountable 
peg strips in advance so as to be in leadmess for payroll closing 
The time required to post the pajrol depends upon the chaiacter 
of the oiigmal pavroll data and the number of deductions to be 
made Theie is only one writing and one computation and only 
one set of totals to balance, hence operations are i educed to a 
minimum 

4 Flexibility The work may be distributed among any desired num 
her of clerks who can work simultaneously on the production of the 
payroll Form design is flexible Additional classifications can he 
accommodated without being limited by machine capacity 

BRANCH AND FIELD OFFICE PAYROLLS —Where payrolls 
are piepared in branch offices, it is good practice to set up skele 
ton payrolls by the use of Addressograph or other duplicating de 
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vice at the cential office m adiance, then mail them to the respective 
field offices for completion This establishes a valuable basis foi internal 
check The pajioll, when completed, becomes the basis foi replenishing 
the local imprest fund oi payroll bank account 

This method of handlmg field pa3Tolls is used by a laige cham bakerj 
It opeiates, besides the cential office and bakerj, several dozen branclips 
Employees aie paid each week by check The method is described by 
Haskell and Eobnett (NAG A Bulletin, vol 21) Neai the beginning 
of the payroll vieek, the central office prepaies the payroll recoid for 
each blanch, using an addiessmg machine with duplicating ribbon Tlie 
ending date of the pajuoll week and the number, name of each em 
ployee, and fixed deductions aie shown The leoords are then sent to 
the respective blanches 

Branch Preparation of Payroll —The chief cleik of the branch, with 
a duplicating pencil, indicates the class of woik and depaitment for 
each employee Time woiked and rate, gioss payioU, social security 
deductions, and net pay aie all computed and enteied The clerk then 
totals and pioves the vaiious money columns and then completes and 
pioves the payioll distribution which is shown on the same sheet as the 
payioll data The payroll is then mailed back to the cential office 

Completion of Branch Payroll in Central Office — A numbenng 
machine with duplicating mk is used to entei check numbers on the 
payioll legistei Coirections oi changes wheie necessary aie made at 
this time The sheet is then placed directly ra the duplicating machine 
and lepioduces the data on the following fundamental lecords 

1 Individual earnings lecord 

2 Blanch copy ot payroll sheet 

3 Cashiers lecoid ot disbursementB 

4 Individual payroll checks 

The branch copy is a complete copy of the payroll sheet The cashier's 
record shows only employee’s name and number, cheek number week 
endmg, and net amount 

Use of Duplicator— In the same oigamzation, earnmgs leooids and 
pay cheeks aie piepaied as follows 

The pimted foims aie puichased in blocks, oveilapped to coirespond 
to the number of lines found on the payioll sheet Only the top line 
of each foim is visible The forms are held in place by a gummed 
ship One diiect duplication for each page piepaies ihe earnings record 
and the check The foims are then cut from the gummed bolder, the 
checks are signed and “protected” by machmes and mailed to the 
branches for distribution The employees’ earnmgs records aie individ 
ually filed and summarized quarterly on a file guide 

The above method lequires only one writmg of the payroll data Th° 
basic recoid provides aU the information necessary for direct preparation 
of each leeoid or document involved AU proving is done on the original 
recoid From then on each record is an exact duplicate of the oiigmal 
data, avoiding the necessity for further computations or recheckmg 

MECHANICAL INSTALLATIONS —Most bookkeeping machine 
systems prepare the baac documents simultaneously These mclude the 
payroll, pay check, and employee earning record A fourth record is the 
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emplojee earning statement which is oidinaiily attached to the pay 
check 01 if payment is m cash, shown, on a sepaiate slip inseitecl in 
the pay envelope or on the face of the envelope Finally, the check 
registci may also be piepaied simultaneously with the other forms 
Fig 27 shows an illustialion m which all five of these records aie pio- 
duced in a single wiitmg The figures for #4685 HaiTj E Brown, may 
be tiaced on all the documents and records illustiated 
Fig 27 also illustrates a new development in the case of pavioll 
machines In making payment by check a numbu of concerns have 
found that the deductions aie so numerous that it is bettei to omplov 
a coding sjstem foi deductions This permits flexibility and avoids the 
necessity of using a check stub twice the sire of the check as is now 
the cise in some places This is ovoieomc m Fig 27 by the substitu- 
tion of veitical listing of deductions on the clicck stub instead of the 
more usual hoiizontal aiiangement Figs 19 and 25 illustiato the com- 
mon type of hoiizontal expansion Fig 27 shows the letoids piepaied 
on a machine developed by the National Cash Rcgistei Compinj, and 
shows the economy of space leailting from listing the reqimed infor- 
mation. in vertical columns, each figuie being suitably coded 
Somewhat similar in operation but not providing a concuiient check 
legistei IS the system used by the Winchestoi Repealing Aims Co 
(Fig 28) The opeiation of the latter company’s system is desoiibed in 
Amonoan Business as follows 

The souioes foi postings to the pavioll records are “shop pajroll’’ foims 
on ivhicli aie shown liouis vvoiked by each emplojee each day as well as 
icgulai and oveitime eaiiiings When all information toi a pai titular paj 
has been received in the payioll accounting dcpaitment (usuallj by Tues 
da> afternoon) hours and eainiugs figures appealing on the shop pajioll 
foims aie oioss tooted and balanced by shops Overtime if anj is then 
added to regular eainings to determmo the amount of gioss eainnibs, 
followinc which social security and Winchester Fund deductions aie en 
teicd Wai bonds iiisuianee and other deductions are pie posted since 
they aie fli.ed amounts not dependent upon the amount of earnings as are 
the social secuiity and Winclicstei Fund deductions 
When this information has been recorded and balanced, the shop pay 
roll forms go to the posting machine opeiators for preparation of the 
pujioll locoids Winchestei’s is entirely a check payioll winch except 
foi a few executives, is paid on Tliuisday and Piidaj of each week 
Prior to this time pay draft registers have been addressed with man’s 
name social seem ity number pay date, check number etc 
Fiist picking up the old balances of amount earned and social security 
tax the operator enters and prints the eunent amount earned and current 
social security tax, the machine automatically computing and punting 
totals to date for both 

llie opeiator then picks up the old balance of hours woiked and enters 
and prints the current hours with the machine automatically computing 
and printing the total to date To complete the records, the operator 
enters the net pay figure which automatically prints in two places on the 
check and m one place on the employee s statement and pay draft i egis 
ter All other deductions aie then enteied and printed in one operation 
The machine automatically accumulates totals of current gioss earnings 
current social sccuiity tax, amount earned to date social security tax to 
date miscellaneous deductions insurance Winchester Fund, amount paid 
home cuirent and hours to date by shops and these totals must agree with 
the control figures previously set up when the shop payroll forms were 
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balanced Possible eriors aie localized by balancing each shop's records 
independently and amce all related iccords aie wiitteu simultaneously 
absolute agieemcnt between iccotds thus is assuied 

Speeding up Postings — ^Early in the operation of its plan, Winchester 
found tint due to inefficient ariaiigement -irnund the machine of the 
posting media and the leeords to be posted, the production rate was suffer 
ing This condition was collected b\ placing the lecoids closei to the 
machine so that the ncccssaij opeiatoi aim traicl was reduced To pro 
mote sustained highspeed pioduction of the pajioll records Winchester 
operators work in shifts of two hours each then tiiiu the work o\ei to 
another set of operators who also post uninterruptedly foi two hours each 
and so on until all lecoids have been posted Of course when not postini’ 
all operators have othei duties to ptifoim within the department 

A combined manual and mechanical payioll installation is described 
by French (Amencan Business tol 13) It covets the method used in 
the Ford Company’s Rivei Rouge plant 

The usual piocedine is followed by the peisonnel depaitment in mak 
mg out an eraplosmicnt oatd foi a new employee tuinishmg him with a 
badge and clock card The lattei has spaces foi deductions foi punching 
m and out on fouiteen days (the pay peiiod is two weeks), total pie 
mium houis, total legular bouis, late, tax, piemium, base pay, and 
gloss wages A peifoiated pay leceipt is attached 

At the end of the pay period, the timekeeping department sends the 
clock oaids to the payroll department wheie they aie audited foi late 
ness, failure to iing extensions, and night woik The caids aie then 
sent to the Addiessogiaph division wheie they recene the impiint for 
the badge numbei, social secimty number, name, rate and deductions 
They aie then icturned to the payioll depaitment winch peifoims the 
following manual opeiations 

1 Posts shortages and deductions from previous paj endings 

2 Posts initiation fees insiuiince and union dues that weie not de 
ducted on previous pay endings 

3 Checks lates by matehing plate stamp on clock card against clock 
card numbu 

i Checks all shoitages and deductions 

Comptometer operatois then add the clock caid hours Wages social 
security tax, and othei deductions aie figuied by means of Miehcke 
caids (Fig 14) The wages and tax deductions are then checked by the 
comptometer opeiators 

A missmg bst is also made up by the Addieasogiaph division on all 
cards not received from the timekeepmg depaitment Cards stamped 
“No Time” aie made up on all clock cards missing fiom the payroll 
The next step is to send the clock cards to the pajioll machines where 
pay envelopes aie cheeked and an adding machine tape is run fiom the 
clock caids tor wages, social secuiity tax, and other deductions or addi 
tions The payroll machmes punt foui oiigmal recoids m one opera 
tion 

1 Pay envelope (or pay check) 

2 Statement of earnings and deductions attached 

3 Earnings record 

i Combination payroll journal and check registei 
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The pay envelopes aie checked agamat the clock caids aftei which 
they go to a group of money distribution, machines Heie the total 
pay of each employee foi the peiiod is denominated and the totals foi 
each payioll section aie accumulated on the machmes A check fm the 
paj loll is sent to the bank and the latter sends out the money m the 
exact denominations oideied The pay envelopes are then put in boxes 
with the denomination sheets and sent to the paymaster’s office Theie 
in a special loom equipped with automatic com sorters and oounteis 
men count the money and put it in pay envelopes All money lecened 
fiom the bank is counted by being lun thiough an automatic com 
soiling and counting machine The exact amount of money lequued 
in the propel denominations foi each payioll section must bo accounted 
for 

The pay envelopes are placed m tiays and loaded m aimored pay 
cais which diive into the plant and pay the woikeis m the buildings 
wheie they aie employed 

TABULATING EQUIPMENT— Tabulating equipment is valu 
able for piepanng payiofls and related documents, eithei nuraeucally 
01 alphabetically Numc ical equipment for payroll purposes is now 
becoming obsolete, because of the necessity foi tianslatmg clock num 
beis into employees’ names 

Companies like Kelsey Haves Wheel Company have used punched 
caid mstallations foi some yeais The discussion below is based upon 
the piactice followed by anothei company, manufacturing heavy ina 
chmeiy 

Records Required — ^The system begins with an oidiuary weekly 
clock caid Daily payioll check sheets (Fig 29) aie piepaied manually 
flora time tickets oi from individual daily time sheets Fiom these 
daily sheets, daily earning cards aie punched Separate pi emium check 
sheets aie piepaied daily to show the pi emium eainmgs of each wmker 
Additional earnings cards to covei these piemmms are then, punched 
for each woikei At the end of the week separate bonus check sheets 
aie prepaied foi each employee and anothei set of earning caids to 
covei the bonus is punched Fuithei cards used m the operation of 
the system aie as follows 

1 Master name card Tins is used for punting the name of a woiker 
on the payroll sheet and on the pay receipt portion of the clod 

2 Master rate caid This is used foi the mechanical extension of wage 
lates m the multiplier 

3 Weekly summarj earnings caid This is used foi accumulating 
weekly earnings on the tabulatoi and for calculations of payioll 
deductions on the multiplier 

4 Eecurient master deductions card This is prepared from a master 
deduction file to cover insmance defense bonds etc The card is 
used one week in each month for leeurrent deductions 

6 Miscellaneous deductions This is used for miscellaneous payroll 
deductions which are not recurrent 

6 Quarterly summary This is used for social security and income 
(wages and salaries) reports to the government 

Aftei the cards have been, sorted and collated they are then put back 
in the tabulator foi the prmtmg of the payroll (Fig 30) The com 
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piny pays the workeis in cash, using foi that piupose a window en- 
1 elope and enclosing a statement piepaied on tabulating machines foi 
use by the employee It is of couise possible to piy by check using 
punched cards checks if desired Such checks contain the usual informa- 
tion concerning deductions etc 

Anothei illustiation of a punched card system of payioll accounting 
is described by MacCauley (NAG A Bulletin, tol 24) This system, 
altlioiigh employing diffeient punched card equipment from the one 
desciibed above, eventually aceompliBlies the same puipose The pay 
loll proccduie is desciibed giaphically by MacCauley The robot refened 
to in Fig 31 IS a special machine handling tabulatmg cards fiom two 
feeding maga?mos foi the following puiposes 

1 To reproduce fiom an oiigmal set of punched cards, eithei a dupli 
cote set card for card or many cards from one 

2 To compare two sets of cards for the puipose of leiifjuig one set 
and i£ desiicd, for sorting cards which match fiom those which 
do not 

3 To compare two sets of punched cards in order to leproducc all or 
pait of the information contained bv one set into matching cards 
of the other, at the same time sorting cards which match from 
those which do not match 


Payroll Disbursement 

TO WHOM PAYMENT IS MADE— Except in unusual cases 
such as the incapacitation or death of the employee, oi to comply with 
legal lequiiements, salary oi wage payments are made only to the 
employee to whom they are due Where these payments are to be 
made to some othei person, appioval m writing is fiist obtained from 
the personnel manager the legal depaitment, or some othei qualified 
high ofiiQial of the company 

ADVANCE PAYMENTS — ^Advances of unearned salary or wages 
sliould nevei be made When nutlioiized advances aie made against the 
poitions of salary oi wages already eained pioper deductions aie made 
for social seoiiiity, peraonal income ta\, and other leqiiiied puiposes A 
sepaiate pay leoeipt is taken loi each pay peiiod involved, and these are 
held until the respectiv e payrolls are m ide up, at which time the ad\ ance 
pay leoeipts aie attached to the appropriate pays oils 

Special payments to employees leaving the service may be made for 
the following leasons 

1 Vacation compensation adjustment 

2 Payment on account of lay off 

3 Payment m lieu of notice to employee dismissed 

Such payments should be propeily approved in advance, and full ex- 
planation should be noted on the payioll Payment to an employee 
leaving the service should never be made until the last day on which 
actual seivice is expected 

PAYMENT IN CASH — Payment m cash requiies some means of 
safeguarding the funds fiom the time they leave the bank until they 
reach the emplovees Some form must be provided on which to obtain 
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the employee's acknowledgment of leceipt of the pay Distubutiou of 
the cabh into pay envelopes in\ olves consideiable work, and if not done 
caiefully oiiois aie bound to occm The one advantage of this method 
IS that it gnes an oppoihmity to balance the whole cash operation 
befoie my cash is handed out 

Denominating the Payroll— To fill pay envelopes efficiently it is 
neoessaiy to have on hand the piopei quantities of cuiiency and com 
of the vanous denominations This is accomplished bj the ptoce s 
known as “denominating the payioll” The payioll is piovided with 
ten 01 more additional columns foi the denominations fiom one cent 
to twenty dollars (Fig 32) Sometimes a sepainte foim lailed hori 
aontally to match the payioll lulings, is used foi this purpose The 
denominations required to pay each item on the payioll aie tallied 
and the columns me totaled and balanced A check foi the total amount 
IS diawn and piesented to the bank with a list of the total quantitns 
requiiPd of each denomination It is important to count the cash imrae 
diately upon receipt fiom bank, foi two reasons 

1 To notify hank immediately m case of any diffeienoo 

2 If not verified and there is a inistal e it will not show up until all 
envelopes have been filled and then a lot of needless detail ensues 
to prove envelope filling coirect and the original amount of cash 
incorrect 

Filling Pay Envelopes —The job of placing propsi amounts m each 
pay envelope is entiiely completed to msuie against oveiage oi shod 
age befoie any envelopes aie distiibuted If the loll is laige each 
page may be totaled separately and a lecapitulation piopaied to obtain 
tliQ gland totals Then the paymaster can bieak down the total actual 
cash in aocoi dance with the page totals piepaiatoiy to distributing the 
cash for each page into the corresponding pay envelopes This makes 
it much easier to locate the error within a single page in case of over 
age 01 shortage 

Obtaining Receipts —When pay envelopes are deliveied, the con 
tents is checked by the employee in the presence of the paymaster or 
other disbursing official A receipt for the net amount is signed by the 
recipient and this is used by the paymastei to discharge his lesponsi 
bility foi the cash Some concerns have a peifoiated receipt slip at 
tached to the pay envelope foi this piiipose Others in older to save 
time at the pay window, distiibute leoeipts to employees in advance 
through their foremen so that the employees may raise any questions 
and sign then receipts befoie they reach the pay window 'This also 
serves as additional identification 

PAYMENT BY CHECK —Payment of wages by check is giad 
ually supplanting payment by cash in the laigei cities, due pimoipally 
to the hazard involved in handling large sums of money both in tiansit 
and on the premises Since the indorsed check constitutes a leceipt no 
separate document need be piepared foi this puipose Payment by 
check does not, however, entirely avoid the necessity foi safeguarding 
funds Some means must be provided for cashing the checks, this is 
good personnel piactice and is mandatory undei the laws of some states 
If possible, arrangements are made with a neaiby bank for cashing 
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the checks In older to facilitate such a iiioceduie the bank is advised 
that the employees will present identification cards oi badges supplied 
by the company at the time of cashing then checks If such aiiange 
ments cannot be made then the paymastei himself must set up a window 
fot the puipose This is peihaps woise than payment m cash in the fiist 
place, because the funds must be safeguaided ovei a longei penod 
congestion at the window when the woikmen lea\ e woik is haidei to 
avoid, oi as an alteinati\e they must be permitted to cash checks on 
company time If an eiioi occuis m any tiansaction theie is no means 
of detectmg it until the day’s work is balanced, when it is too late to 
trace oi rectify the erioi Finally, payment by check m\olves the task 
of reconciling the payroll bank account with the check registei 

Payroll Bank Accounts — Il^here payment is made by check 
and the payioll is large enough to justify it, a special payioll bank 
account is used This special account, designated “Account No 2,” 
“Special,” or other identifjing teim, is established and mamtamed by 
drawing checks on the regulai company account and depositing them in 
the special account The lattei is used only for salaiy and wage pay 
ments including amounts i emitted to institutions to the credit of em 
ployees in connection with savings, insuiance union duos, and similar 
payroll deduction plans 

In some cases aiiangements may be made to pay the bank a flat fee 
foi its services calculated on the basis of the numbei of checks handled 
each pay day In othei cases it is satisfaotoiy to deposit m Account 
No 2 the approximate amount of the payioll m round figures two or 
three days m advance of pay day, so that the use of the money during 
this penod plus the noimal float of the pay checks compensates the 
bank m pait foi its seivices in handling the special account The 
amount so deposited is normally less than the net amount of the com 
pleted payioll In any case, when the payroll has been completed, the 
final deposit foi the current period is made m an amount sufiioiont to 
bimg the balance in Account No 2 up to the exact net amount of the 
payroll foi which checks haie been drawn, so that after all checks for 
the penod have been issued the account balances as shown by the 
check legistei 

Check Register — A sepal ate cheek legistei oi banlc legistei is main- 
tained foi the Payioll Cash account, and is used to account for eveiy 
check number m the senes Consecutive check numbei s of the same 
date may be enteied by gioups foi example, 601-750, since details as 
to payee and amount for mdividual checks appeal on the payroll oi its 
equivalent In some mechanical mstallations, payroll journal and check 
register are combined on one form Any checks spoiled m the course 
of preparation oi voided foi any reason before issuance are enteied in 
the check register with appiopnate explanation If a check is canceled 
and superseded by another, appropriate cioss refeienoes are made in 
connection with the entries for both checks If a check is voided or 
canceled for any reason the word “canceled” is stamped oi written 
across the face of the check and holes are punched m the signature 
space, no check is destroyed 

Form of Payroll Checks— The checks used foi payioll payments are 
usually of a different color fiom those used m connection with the 
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logulai account, and the name of the special account e g , “Account 
No 2,” 01 Pay Draft Paj 'Waiiant etc, is pimted conspicuouslj 
Cliecks foi the weekly payiolls may have a legend such as “Not Good 
for More Than $100 00,” punted conspicuously acioss the face of the 
check In other respects the payroll checks may be similar in design to 
tlio regular checks of the compan> 

The stock of checks should be kept undei lock by a responsible offi- 
cial, and issued to the employee who prepares the checks in blocl^s of 
SOO or 1,000 oonseoutne numbers as necessitated by lequiieraents 

DAY, TIME AND PLACE FOR PAYMENT -The day and 
time of daj foi pajing off depends on the individual set-up, lajout of 
the plant, numbei of employees, and vaiious other details The day for 
paying off should be as soon aftei the pay peuod closes as possible, 
allowing enough time to propaic the pajroll without sacrificing accu- 
racy The time foi paying off is so fixed that it does not inteifeie with 
the propel, efficient opeiation of the plant Woikmen have a tendency 
to let up on pay day, and for this reason the pay houi is impoitant 
A stagger method of payment is used by Inige oiganizations, that is, 
diffoient departments aie paid off on diffeiont days, at different times 
This permits an even flow of payroll woik, and makes possible the 
handling and paying of the pajioll by a few emplojoos, and pajment 
by one or more paymasters, according to the number of emplojees 

As to the place of payment, if the numbci of employees permits it 
IS well to pay fiom pay booths or pay windows These should be so 
located that employees can be paid lapidly, and also that they do not 
block cithei road oi foot transpoitation or other company business 

IDENTIFICATION OP EMPLOYEES —The simplest method 
of identifying employees is by employee’s badge oi cheek number Theie 
aie othei methods, depending on the plant layout If theie aie not too 
many employees the paymaster oi whoevei pays off geneially knows 
the employees, if not bv then full names at least by hist names, and 
can check at the same time the employee gives his check numbei 
In small plants with few employees this question does not come up 
In this connection it is well to remember that most concerns piohibtt 
assignment that is, transfen ing of a right to wages by one worker to 
anotliei 

DISBURSING OFFICER— The question of who pays off is an 
impoitant one moie so if payment is in cash than by check, as under cer- 
tain conditions if this mattei is not carefully handled, padding of the pay- 
loll IS possible It should be so set up that no manipulating of the pay 
envelopes is at all possible The paymaster or paymasters naturally pay 
off if the organization uses them This is m conformity w th sound 
principles of internal check Aside from tho fact that it is their duty 
to handle cash m any event it reduces the numbei of employees to be 
bonded Some accountants, howeyer have suggested rotation of duties 
to combat the ever present danger of payroll paddmg Thus if distubu- 
tion IS normally made by the paymaster’s depaitment the routine 
might be taken oyer at intervals by the timekeeping depaitment This 
method is probably not favored to any great extent Instead rotation 
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withm the department, that is, of assistant paymasters and even of tlio 
cleiieal functions, can be worked out and made to yield substantial 
benefits 

LOST PAY CHECKS — ^If an employee loses his pay check he 
makes written lequest foi its replacement, explami^ the oncumstances 
fully and stating whethei or not it was mdoised The company is not 
liable foi the amount of an indoised check which is lost and employees 
should be cautioned against indoismg checks until they are cashed oi 
deposited If the lost check is unmdoised, the cashier finds out whethei 
the check has not aheady been leturned by the bank and if not, le 
quests the bank to stop payment Upon leceipt of stop-payment con 
fiimation fiom the bank a new cheek beating a new date and number 
IS issued and suitable notations are made on the check register 
UNCLAIMED WAGES— If payment is not claimed at the legular 
time, the pay envelope is leturned unopened to someone re‘'ponsibIe 
for seeing that such envelopes aie held in a safe place for a leasonable 
peiiod until claimed by the employee Sound internal check lequiies 
that these envelopes be held by someone who does not handle other 
company funds this is usually the paymastei When the employee 
eventually claims his pay, particular caie should be taken to insme tlia*' 
he IS piopeily identified in oidei to pievent some other woiker under 
an assumed name fiom getting the pay envelope Alter the lapse of a 
reasonable peiiod, fiom 24 liouis to one week, env elopes still unclaimed 
are opened undei suitable contiols and the cash turned over to the 
general cashier to be meiged with other company funds and deposited 
in the bank Unclaimed Wages account is ciedited and a suitable sub 
sidiary ledgei lecoid is set up If the salaiT is later claimed, payment 
rs made by voucliei and cliaiged to Unclaimed Wages 
If the unclaimed wages aie m check foim, the oashiei indorses the 
check to himself as cashiei as follows 

Pay to the order of John Doe Cashier 
(Signed) John Doe 

Below this is written a cioss leference to the document which oaiiios 
the original ciedit to Accounts Payable— Unclaimed Wages account 
The cashiei then deposits the check in his Payroll Cash account 
Sometimes unclaimed wages aie turned ovei to a lepiesentatne of the 
peisormel department, who makes dehveiy a pietext foi the initial call 
to check on the reason for absence In such cases signature on the 
signed receipt turned m by the peisonnel lepresentative should be caie 
fully verified with the signatuie on the seivice record 

When all tiansactions are completed, as above the net total of the 
payroll mm is the credit to Unclaimed Wages is balanced with the file 
of signed receipts 

Unclaimed Wages at Branch Plants— A well-known industiial com- 
pany with a head office and many operatmg subsidiaiies has established 
the foUowmg piocedure m connection with unclaimed wages 
The unclaimed wages of each plant aie temporarily letained at the 
plant Semi-annually those lemaimng unclaimed for moie than three 
months are transferred to the head office, giving rise on the mam office 
books to the following entry 
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Goncial Cash $ 

Miscellaneous Accounts Payable— Unclaimed 
Wages 


$ 


Tlie head office keeps a subsidiary record of unclaimed wages which 
shoMs date credited, name of employee, check numbei (original 
check), departmental classification, column for each plant, payroll 
peiiod (date), amount unclaimed, settlement date and amount (le, 
when unclaimed wages are paid), check numbei (new check diawn) 
Annually, any net credit balance m Miscellaneous Accounts Payable — 
Unclaimed Wages is closed to Nonopeiatmg Income The leason foi not 
letting unclaimed wages remain as a liability until the expiration of the 
statute of limitations is that in the expoiience of this company, wages 
Dot claimed within three months are seldom, if e\er, claimed 
Aftei the above tiansfei is made, claims for unclaimed wages are 
refeiied by each plant to the main office When claims have been veii- 
fied, a new check is diawn If the amount involved applies to a prior 
year, the entiy is 

Nonoperating Losses $ 

(Jeneial Cash $ 

If the amount involved applies to the ciuient yeai, the entij is 

Jlisoellnneous Accounts Payable — Unclaimed Wages $ 

General Cash ? 

AUDITING THE PAYROLL BANK ACCOUNT -The bank 
statement foi the Payioll Cash account is leconciled or audited regu- 
luly by the contiollei’s depaitmeut or some auditing atnft othei than 
the one which piepaies the payioll recoids and checks Duplicate bank 
deposit slips, stamped by the bank, pages of the bank legistei, pages 
of the completed payiolls, and any voided checks aic all foi warded 
promptly to the oontiollei or auditor The lattei obtains bank state- 
ments and paid checks directly fiom the bank Upon receipt of the 
bank statement, the total of the seveial deposits for each pajioll peiiod 
as shown on the bank statement is cheeked against the conespondmg 
payioll totals aftei due allowance is made foi deductions retained by 
tlis company Canceled checks from tho bank and voided clieeks fioni 
the payioll depaitment aie sorted togethci into one numciical seciuence 
Missing numbers are listed fiom mfoimation shown on the payroll, and 
this list of outstandmg checks is used in leconcilmg the baHnce per 
bank statement with the balance per bank register (the latter nor- 
mally being zero) Checks outstanding an undue length of time are 
followed up with a lequest that they be cashed 
Detailed spot audits of the Payioll Cash account aie made by the 
eonti oiler fiom time to time, m which he 

1 Compares the canceled checks with corresponding items on the null 
vulual annual earnings record with respect to name of payee and 
amount 

2 Makes an examination of indorsements by checking with oiiginal 
signatuies on employee’s service record 

3 Determines that pavments aie mode at authorised rates 

4 Sees that all extensions, computations, and footings are coireot 

B Insures that duplicate payments are not made 
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6 Cliecl s for piopu appioval of all allowances foi absence 

7 Determines that deductions are correct and made as required bj 
Ian 01 as authorized by the employees 

INTERNAL PAYROLL AUDIT— The entne problem of safe 
guarding the mtegiity of the payioll figuies rests in the last analysis on 
the oontiollei and his internal audit staff Aside from special pajroll 
audits and in\ estigations, the work can be standaidized through the 
issuance of a payioll audit manual Brink (Internal Auditing) cites a 
company hat has issued the foUowmg inati notions in its manual foi 
the guidance of its staff 

Salaries Wages, and Commissions Payable 

1 Cheel the balance of salaries and wages pajable as of the month mid 
of the peiiod being examined iiith the detail pajroll records Wheie the 
acciunl lepiesents an amount less than a full payroll make a test checl of 
the calculation of the amount accrued to ascertain that it represents the 
oompanj's habilitj for salaries ond wages earned as of the month end of 
the period being examined 

2 Ha\o ofiice piepaie a list of commissions payable by amounts as of 
the month end of the period being examined, cheek footings of list which 
must agiee the total with the balance of commissions payable inoluden 
in this account 

3 Check amounts of commissions payable shown on list refeired to in 
‘2” ahoie to commission statements propeily appioved for payment 

4 Select a lepiesentatne number of commission statements for the 
peiiod being examined and check rates to commission arrangement con 
tricts and check quantities to sales looapitulation statements 

6 Renew pajioll and attest prooediue to see that the oompanj’s mtoi 
ests in this connection aie pioperly safeguaided 

6 Examine each payroll foi the peiiod being examined as follows 
a Appi orals 

b See that i ouohers drawn therefor aie m agreement with totals 
0 Check totals of pajiolls to eontiol accounts 

7 Select one salaiied employee’s pajioll withm the peiiod of examina 
tion and also the salaried employee’s pajroll for the month end of the 
period being examined and examine as follows 

a Cheek rates with payroll recoi da 

b Check changes m rates additions and terminations w itli authorize 
c Test check oyeitime 

d Cheek totals of deductions to accounts affected 
e Check footings and extensions 

f Test check indmdnal deductions in lespect of group life insurance 
g Test check social security deductions 

8 Select one wage earner’s pajToll for the period being examined and 
follow same procedure as in item 7 except that all operations should be 
earned out on a test check basis 

9 If practical for the auditor to obtain bank statements and canceled 
checks direct fiom hanks for preparation of leeoneiliations of payroll 
bank accounts as of the month end of the period under examination, the 
auditor should do so in accordance with the procedure for bank account 
reconciliations prescribed in Account If impractical for the auditor 
to obtain the bank statements and canceled checks as mentioned then the 
auditor should cheek the i ecouciliations of bank accounts prepared by the 
office for the month end of the period being examined m accordance wath 
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instructions prescribed foi reconciliation of bank accounts in Account 
Wtieie it IS the practice in an office not to piepare pajioll bank account 
leconcihations as of the month end but instead to do so fiom bank state 
nitiits and canceled cheeks received flora banks m the subsequent month in 
older that outstanding chocks aie reduced to a minimuiii the reconciha 
tiou examination should be effected as of such date and the auditoi need 
not insist on a reconciliation as of the month end of the peiiod of examina 
tion It IS especially important while making this examination that a 
liberal test check be made of indorsements and second indoi semen ts on the 
(.anceled cheeks The balances shown on the haul statements may be 
accepted by the auditor thus making it unnecessary to conhrm such hal 
aiices by direct correspondence with the banks 
10 Make liberal test cheel of lates recorded on payrolls during the 
peiiod of examination, with authorizations 
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DIRECT LABOR DEFINED— Foi cost accounting and oontiol 
pmpo'e's, it IS neoossaiy to ditfeientiato between duett and mdnett 
hboi The fecneial lule is that diieot laboi is laboi «peat m actual 
production ot the pioduct le , labor immediately identifiable with piod- 
lut costs Aeooiding to Van Sickle (Cost Accounting), 

Foi a norl man’s nage to be classified as direct labor, it must bo possible 
to nieasiuc the cost applicable to each unit o£ product or job niauutactuicd 
If the labor cost cannot be identified with some particulai pioducticm 
oost 01 del number or if it cannot be identified with some products e 
opeiation, then it cannot be clubSifaed as diicct laboi 

The above statement mav be fuithci claiiftod by extending dneet 
labor to include laboi identified with a process, '■uch as melting, dyeing 
galvanizing, etc TVlieie rooie than one pioduct is woiked on such 
process labor is only mdiiectlv identified with the pioduct thiough tho 
application of a piooess cost oi othoi method of proiatiou 

The American Management Association (AM A Special Papei 10) 
defines diieot laboi as 

Tint portion of labor which enters dueetly into and foims pait of the 
pioduct 111 contradistinction to subsiihaiy woik also neccasaiy foi pioduo 


In connection with government war contracts, dueet labor is defined as 
follows ( Tieasury Decision 5000 Sec 26 9) 

Productive labor usually teimed ‘shop labor” which is peiforincd on 
and IS pioperlj chaigeable dnectlj to the article inanutactured or con 
stiucted pursuant to the contract or subcontract but which oidinaiily does 
not include direct engineering labor 

This IS fuither explained m a special government bulletin (Explana 
tion of Puuoiples for Determination of Costs Undei Go\ einment Con 
tracts) 

Direct labor cost consists of wages paid for labor pei formed on and 
piopeily chargeable directly to the article mannfactnied Such wages 
should be taken at the individual hourly rates actually paid oi, if a piece- 
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flork or olher incentne plan of na^e payment is customarily followed bj 
the contractor at such incentive rates actually paid Special premiums 
bonuses and oicitinie payments if treated as diiect laboi costa, slioiild 
be separately stated b uithermoic if direct labor cost is the basis ol 
oiPilicad appoitioument such special premiums bonuses, and overtime 
payments should not be included in the base for the distribution of over 

Direct lahoi may also include compensation insurance and old age bene 
fit and boeiul scciuity taxes pel taming to such employment 

It IS recngiii/cd that complete uniformity in the definition of direct 
labor does not exist even yyithin single inclustiies and that theiefoie ccr 
tain opeitttions may be included by one conti actor undei direct laboi and 
by anothoi iiiidei indirect laboi This difference is not material foi the 
purpose of ascertaiinnt cost under a particular contract as a conti ar tors 
pi notice yyill be icccptable if it is in accordance yvith sound accountmL 
proeeduie, and it it is uniform thioughout his own activities 

INDIRECT LABOR DEFINED —Indirect laboi lepiesents au\il 
lary yvoik done m connection with product manufactuie It is labor 
that IS not engaged m changing the form of the pioduot but which 
peiforms essential seivices Accoiding to Ostlund (N A C A Bulletin 
vol 5), 

Indirect laboi becomes all that labor in a factory nhich is not physically 
applied directly to the product This includes supei intendents toiemen 
clerical assistants sneepers m productive departments and all help oi 
yvhiteier suit in the auxiliaiy or seiyico depaitments 

Classes of Indirect Labor — ^Indued laboi ma/ be bioadly classified 

1 Departmental oierhead 

2 Geneial factory oyeihead 

Some mdiipct woikeis spend all then time in one department Theif 
yyages aie charged dnectly to that depaitment and do not lequiie pio 
lation among deputments This cost is a pait of direct departmental 
overhead Examples aie depaitmental foremen assistant foiemen or 
gang bosses, timekeepeis and other departmental oleiks (yvheie they 
woik m only one depaitment), depaitmental tool setteis, machine ad 
justera and mspectois etc 

Other classes of indiioel workers have duties which take them into 
seyeral departments, or their work is for the benefit of a numboi of 
departments Hence their pav is pioiated to the departments seued 
This cost is a pait of the general factory overhead Examples aie 
general manager lactuiy supeiintendent, general foiemen late cleiks in 
factory office, time study department, schedule clerks loute cleiks chief 
inspectoi, etc 

In lieu of dnect proration general mdiieot labor may be accumulated 
m a general seivite account and charged out at a standard service late 
This IS especially the ease m some of the standaid cost systems 

Standing Expense Orders and Codes — To each subdivision of in 
direct laboi a standing expense ordei number is assigned Thus the 
indirect labor classification miglit be as follows 
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Chart of Expense Numbers 
(To be added as suffix to department numbeis) 
Payroll Charobs (Nos 1 throu^b 50) 

01 Supervision (Salaiied) 

02 Supeivisiou (Hourly) 

03 Clerical 


06 V 


n and Guaida 


09 Lost Time 

10 Repaiisto Machmeiy 

11 Repaiisto Buildings 

12 Expel iniental 

13 Boxing and Loading 

14 Handling Production Materials 
16 Overtime Premmins 

16 Training 

(Otheis asiequued) 


By combining department and mduect labor code numbeis a com 
plete means of identification is piovided 

MANAGEMENT’S INTEREST IN LABOR COSTS —The spe- 
cific leasons for management’s interest in labor costs arc 

1 To use direct labor cost as a basis for control 

2 To identify direct labor cost with product cost liv nttaeliiiig tlie 
foimer to jobs pioocsses etc 

3 To use direct laboi as a basis for oveilieaJ application where 
desired 

4 To deteimine indirect labor cost as an element in contiol of effi 
cicncy of departments or cost ccnteis 

The vaiious administiativ e divisions of a plant natuially place vaiy- 
ing emphasis on those points Thus the top executives m ly be piimaiily 
inteiestcd m the latio of laboi covts to total costs m the changes taking 
place m this ratio, and then effect on tho financial statements The 
major operating executives, such as the vioe-piesident m charge of 
nmnufaotuimg, plant supeiintendents, etc may letjuiie additional detail 
to disclose costs by jobs, processes, operations, departments, etc Pro 
duction control men and shop foremen need detailed figuies applying 
to then particular jurisdictions and gmng mfoimatioii as to how each 
figure compares against some budgetaiy oi other standard 

Inteiest m labor costs has been sharpened because of the conversion 
from a peacetime to a war economy Special piobloms have aiisen m 
connection with overtime wage payments, night shift piemiums and 
multi-shifts also in. connection with cost of teaming ola and new per 
sonnel in new skills 


Applying Direct Labor to Product — The basic objective m cost 
accounting foi labor is to deteimine what value the busme''s received 
foi money paid out in the form of payrolls In the case of direct labor 
this is accomplished bv identifying such labor with piodiiot costs dimng 
the process of manufacture and upon completion Initial and inter 
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mediate steps are to chaige direct laboi costs to jobs oi special oiders 
classes oi gioups ot pioducts, depaitments, piocesses oi operations’ 
This objeotne is umveisal iirespectne of the method of wage payment 
whethei time oi day rates measured daywoik piece lates piemmm 
rates, oi bonus lates, or some othei foim of incenti\e system 

Basis for Control — Adequate contiol of laboi costs mvohes more 
than the reduction of laboi expense It involves verification of the effl 
oienty of labor opeiations and includes 

1 Adequate compensation levels 

2 Piodnct quality in accordance nith predetermined standards 

3 I olume of pioduction in keeping with attainable staudauls 

All of this mvolves pioduction budgeting, production plannmg sehed 
uling, routing, dispatching, in brief, production contiol, and finallj 
oompaiison of actual laboi costs with standaid costs to get vaiiances 
which aie analyzed as to causal factois Even the best job leooiding 
time equipment does not insure eflSeient use of time by emplojees or 
effective laboi control The best control is achieved by the use and 
enforcement of a standard of peiformance and the determination and 
follow up of the reasons for variances fiom the standaid Job recording 
timo equipment is ficquentlv a valuable aid to acouiacy in time leport 
mg but theie are also many situations in which adequate labor control 
can be obtained without the use of mechanical equipment 

Overhead and Direct Labor Cost — ^Another objective of manage 
ment is to obtain direct laboi cost toi use as a basis foi the application 
of buiden to pioducts Both houis and dollai amounts of direct labor 
maj bo used as a buiden basis In some cases, diieot labor becomes 
pait of a machine late, the direct laboi and the machine burden being 
combined to obtain a total machine hour rate This condition also 
exists m the case of the sold hour rate in the piintmg industiy, wheie 
diieot laboi cost is an element in the departmental oveiliead inte 

Indirect Labor Cost — Classification and analysis of payroll data 
jields infoimalion conceining the extent and distnbution of this item 
of manufacluimg oveihead By comparison with standard costs or 
flexible budgets, the efficiency of this type of labor may be watched, 
guided, and conti oiled 

IMPORTANCE OF CLASSIFICATION OF DIRECT AND 
INDIRECT LABOR COSTS— Proper segiegation and definition in 
the accounts of diiect laboi costs is important because manufacturing 
ov erhead is more commonly applied on a basis of duect laboi cost, and 
diiect labor hocus, either actual or standaid than on any other basis 
Unless the distinction between direct and indiieot labor is clearly made 
and consistently followed, serious eirois result m the allocation of over 
head Thu=, under a job order method of costing, failme to treat 
duect labor as such not only reduces laboi cost on which overhead is 
to be applied, but increases the total oveihead to be ^plied on the 
basis of such direct labor costs According to Sandeis (Pioeeedings of 
International Congioss on Accounting, 192q), it is not always easy to 
make the separation and even within the same industry different com 
ptnies are frequently found following different practices Hence, it is 
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desiiable m the individual company and also in the deielopment of 
unifoim accounting manuals foi mdu'jtrj groups to define caiefully 
those labor operations to bp tieated ns diiect cost and those operations 
to be included in manufacturing oveihead for application over all pio- 
duction thiough the use ol oveihead rates 

The following illustiation of how this may be done is taken fiom the 
Manual foi a Uniform Cost and Estimating System foi the Giay lion 
Foiindiy Industry and relates to labor classification in the molding 
depaitments 

Molding Direct Labor — ^Molders apprentices, raoldci helpers and any 
other laboi in the molding dcpuitmcnt that cm be allocated to individual 
jobs such as lamming finishing coie setting etc Pouring time should bo 
coiiwdeied us dueot labor in shops and departments -nhcic the molders 
pour then own vvorl as indirect labor when pouring is done hy a pouring 
gang 

Indirect Labor — All otliei labor m the molding department, such as 

1 Tiansportin^ molten iron fuel sand, castings patterns Basis, 
boards bands supplies etc cranemen pouiiug If done by a sepa 
late pouung gang prepaimg molding sand mixing facing sand 
shifting weights shal ing out molds breal mg gates clcamui, up 
floors tending mold ovens gangway helpeis whose time cannot be 
allocated to specific jobs etc 

2 Pattern and flask labor not chaigeable to customer 

3 Pepair laboi such as lepaiis to equipment m molding department 

4 foremen and clerks 

The analysis of payioll expendituies and the determination ot aoou- 
late and usable laboi costs depend upon adequate departmentaliaation 
of accounts as much as upon any othei single factor 

TEST OF DIRECT LABOR— The distinction between dueot and 
indiieot laboi is sometimes difficult to establish Wheio fully autoraitio 
machineiy is used, the vvoikei becomes in effect a niathme tondoi Plio 
machine alters the size oi shape of the pioduct wliile the woikei nieicly 
feeds the machine at inteiv ils and makes minor adjustments For 
example, the question might be laised vvholhei a worker at a modem 
loom m a textile plint is a weivtr (dueot laboi), a muchmc adjuster 
(direct laboi), oi a repaii man (indneet laboi) 

Modern pioduction technique lias foiced a leconsideiation of wliit 
constitutes diiect Inboi It is cleu that if a man is tending a productive 
machine his labor is as diiect as the laboi of one pioducing goods manii 
ally Frequently tiade teiminology may influence the classification In 
the above example the woikei may be a wearer oi a machine tender 
according to trade terminology and in both eases be diiect labor, but if 
he IS a lepaii man oi set up man he may be classified as indirect labor 

Dohi Inghiam and Love (Cost Accounting) point out that tlieie 
aie two consideiations inrohed in distinguiahmg between diiect and 
mdirect laboi 

Fust there is the question of identification In addition there is 
the consideration of convenience All coats which cannot be conren 
leiitly identified with specific units of products are dassifted as indirect 
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In other woids the test is the same as in the case of materials 
cost be readily and economiLally applied to a specific pioduot mb 
piocess? Thus although an item can be identified as diiect oi as ii 
direct labor m the last analysis the method of ohaigmg is a mattei ft 
decision of the chief accounting officer or definition in a uniform trad 
association cost manual 


BORDERLINE CASES — A labor item may be diieot in nature 
but foi pisctiral leasons ma-v not be chaiged directly to a given piodiict’ 
being prorated as direct laboi over seveial pioducts or even treated as 
mdirect laboi Instances of such boidcrlme cases aie 


1 Spiaj painting 

2 Inspection 

3 Short opeiations 


Spray Painting— In paint depaitments, some painting wmk such aa 
spraying is easilj identified witfi, and chaiged to, specific jobs as diieot 
laboi In other cases, such painting may be done at one time on paita 
for seveial jobs To chaige such laboi directly to the various jobs 
entails too much clerical detail Hence, such laboi is distributed on 
some equitable basis 


Inspection Labor— Pi actices diffei among companies with regard to 
where inspection tales place, the fiequency or thoroughness with which 
it is peiformed, and how the inspection wages are chaiged The work 
may be perfoimed m the pioduction line oi away fiom the producing 
unit 01 machines in locations equipped with special devices Because 
inspection is costly it should be confined to the minimum occasions 
neoessaiy to preient unsatisfactory pioducts from passing unnoticed 
Thus, in a company manufactuimg electrical supplies, inspectors weie 
used after eieiy opeiation for ten opeiations, but investigation proied 
that oonsideiable money could be saved by eliminating all but final 
inspection and peimittmg the products to be completed before reieot 
mg the defectue units Such a situation occurs, of course, only yhoie 
mateiml and labor opeiations are cheapei than the cost of inspection 
Of oouise the ultimate use of a pait may be so vital that every piece 
must be inspected legaidless of the lelation between inspection cost 
and material and laboi cost up to the point of inspection 
Laboi cost of inspection whethei m the form of examining or test 
mg, maj be considered direct labor or indirect labor depending on 
ciioumstances It is often considered direct labor in cases wheie each 
unit must be tested oi measuied to ascertain if the product is m accord 
ance with piedetermined specifications and within toleiance limits estab 
lished by the engineering department Employees domg this type of in 
spection may be engaged on such work for houis or continuously Thus 
one diug manufactuier considers inspectors’ wages a direct charge or cost 
of manufacturing the product inasmuch as m this industry it is neoes 
saiy to test e\ery item pioduced to guard agamst eiior 
Another type of inspection is intermittent or selective foi some of 
the operations oi piocesses Inspectors in a depnitment make the 
rounds of the machines, mspectmg one or more units of product m a 
given lot or batch of work, and inspecting enough units to be satisfied 
that the pioduct is up to standard This type of inspection is often 
charged as mdirect labor 
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If an inspector divides his time between two or moie departments, 
hi9 wages can be piorated ovei the depaitments served Thus the wages 
of the chief inspector can be proiated to depaitments on the basis of 
the numbei of inspectors m each department 

A third type of inspection sometimes called sorting or examining 
exists wheie units of product aio small m size AVhen a departmental 
inspectoi finds defective oi spoiled woik at a machine ho condemiib oi 
lejecta tempoianly the entiie batch of woik at the machine by placing 
a warning ticket m the batch This pievcnts furthei opeiation on the 
product condemned until the entne lot, unit bv unit, has been examined 
peiiodically such product is moved to a workplace where each unit is 
exanimed The purpose of such examination is to discovei winch units 
aio soiim which aie spoiled or defective woik, and which aie good 
woik The good units are moved to the machine winch is to porfoim 
the next opoiation in legulai sequence The spoiled oi defective units 
which can be repniicd oi salvaged aie moved to the machines oi woik 
benches wheie repaiis aie to be made (See Section 14 foi detailed 
discussion of Sciap, Spoilage Defective Woik etc) The wages foi tins 
tvpe of inspection aie oidmanly tieated as mdiiect Inboi and cliaiged 
to the appiopriate depaitmental standing expense order However if 
the inspectoi s examine pioduots which have come fiom =e\cial oi all 
opeiating departments the wages are treated as general factory over- 
head These are usually piorated to departments with othci elements 
of geneial factory oveihead oi prefeiably chaiged back to the depait- 
monts winch have caused tlie bad woik 

Short Operations— Cei tain operations lequiie a lelatively small 
amount of time to complete, examples are buffing scouring and polish- 
ing These are technically called “eliort opeiations” Geneiallv spoilung 
shoit operations are those which take less than the unit time employed 
in hiboi accounting Foi example, if the timekeeping rule in a given 
plant IS that only opeiations which consume 15 minutes oi moie aie 
iceoidod on time tickets, then operations winch take less than 15 mm 
iitis aie shoit operations They can be recoided oifhei aa indiuct 
Jibor and thus become a pait of bmdon, oi as diicct labor is an 
illustiation, case hardening of tips may be handled through the short 
operations technique, paiticularly where this opeiation is earned on 
within a depaitment chiefly lelated to other woik Many sizes of taps 
aie handled together and each size is often on a separate oidei To 
sepaiate the actual time taken on eaih size and oidei is impiaoticiibk 
Theiefoie all case hardening time is charged to a code oidei oi account 
called “Hardening” It may be considered necessary howevei, to record 
on cost sheets the cost of hardening each of the various sizes of tnps 
These costs are estimated as follows the cost of haidening each size 
IS detei mined by means of test nins the results of which are plotted on 
a chart From a curve drawn through the«e plotting positions or points 
the approximate cost of hardening intermediate sizes is read The 
standard or estimated costs thus derived are charged on all cost sheets 
and the Hardening account is credited for the total so charged 

The total of the standard costs entered on cost sheets during a given 
period should appioximate the total amounts charged against Hardening 
during this period If a difference between chaiges and ciedits to 
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Hardening results, it maj indicate that the standaid costs should be 
revised or it may indicate meftectiveness m the peiformance of aa 
opeiation The current difference in the Hardening account may be 
closed to Pioht and Loss, oi it may be included with othei expenses m 
the departmental oveihead, oi otherwise disposed of 


Timekeeping for Cost Purposes 
PURPOSE OF TIMEKEEPING — Timekeeping has two distinct 


1 Foi pajioll accumulation (See Section 16 ) 

2 For pajroll distiibution and laboi cost determination 

Foi cost purposes a job leeoid oi work report is used as the basis 
foi accounting distiibution of the payioll The piime functions of tins 
phase of timekeepmg aie 

1 To know the Moik done 

2 To know the cost of the work done 

In othei woids, the job lecoid oi work report supplies details from 
which the cost of laboi is applied to the pioduot thiough jobs oi spe 
oial ordeis, departments, processes opeiations, etc , also to obtain data 
foi applying burden where the basis of the application is time, snob aa 
labor hour oi machine hour lates, etc 

WHERE AND BY WHOM TIME IS KEPT -The souice of all 
laboi cla‘!bification entiles is eithei a time ticket specifying the number 
of hours 01 pieces, oi both, oi a mechanical pimtmg elapsed-time clock 
which automatically stamps on a specially piepared timekeeping leeoid 
the elapsed time m houis and mmutea spent on a paitioulai opeiation 
or imit 

The time of woikers m a shop may be kept by themselves, by their 
foremen by a tuvelmg timekcepei, oi by a stationaiy timekeeper No 
iinueiaal lule can be laid down as to who should keep time since indi 
vidual oiicumstances goiein the pioblem 

A travehng timekeepei is one who mo^es aiound the depaitment 
moie 01 less continuously during the day, notmg changes m jobs on the 
part of workers, and the respective stait and stop times 

A stationary timekeepei, on the other hand, has a definite workplace 
and the employees go to his desk to report start and stop times, changes 
m jobs and tiansfeis to othei departments A stationaiy timekeeper 
should make the rounds of the machmes m the moinmg as soon as the 
whistle blows, aftei lunch and seveial othei times in the course of the 
day, to be sure that workers haie not changed jobs without lepoiting 
to him Duimg most of the day he is at his workplace 

TIMEKEEPING DEPARTMENT — In most concerns tnnekeep 
mg is handled by a legnlai timekeepmg department, which ippieSents 
a sepal ate unit This is the best piocedure when there is a laige num- 
ber of employees, oi m a plant with many pioducts and with a consid 
erable -vanety of operations or classes of labor 
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Responsibility for Timekeeping —Because of the close lelationsbip 
of timekeeping to cost accounting, the chief accounting officer, wliotliei 
Jiis title be controller, auditor, or accountant, has a definite lesponsibility 
flg legaids timekeeping methods and lesults On the othei hand, the 
factoiy siiponntendent oi plant managei, and his foicmen, hai e a re- 
sponsibility to Imow the perloimanct of their depaitment and then men 
'incl to keep in miicli \yth the situation to see that pioper aecounling is 
made for all laboi imdei then supervision This dual lospousibility of 
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both accounting and production officials leads to two types of timekeep 
ing oiganizatiOE 

1 Timekeeping function may be entiidj under direction of tlie due£ 
accounting offlcei s organization 

2 Time cleiks may be undei the supei vision of the plant manager 

Where timekeeping is a function of the accounting oiganization, it 13 

sometimes lequiied that the loieman initial all tickets (Fig 1) This 
lecognizes the foiemans inteiest m the lesults Care should be taken 
m such cases however to msuie that these repoits aie leally examined 
and not casually signed 

■\\heie time cleiks aie undei supervision of the plant managei, the 
chief accounting officei should letam responsibility foi specifying metli 
ods and pioceduies and foi auditing the icsults fiom time to tune Tlie 
expression is olten heaid, “We do not want to make cleiks out of our 
''01 emeu” It should be recognized that the foreman’s chief mteiest 
should be in production and that he should not be compelled to neglect 
supenision of pioduction matteis in oidei to keep 01 supeuise details 
of timekeeping 

Tlie best arrangement undei typical conditions in a laige organization 
is to establish a legulai timekeeping department with time cleiks re 
sponsible to a head timekeepei 01 supei visioi The lattei m turn is 
under disoiphnaiy supervision of the plant managei However, pro 
ceduies are specified and spot-checked by the conti oiler 01 othei account 
mg officer thiough his works accountant or cost depaitment 

DUTIES OF TIMEKEEPER — Timekeepeis often have a vaiiety 
of duties connected with then jobs, in fact they aie fiequently over 
burdened with miscellaneous duties that should be perfoimed by a fac 
torv oleik It IS theiefoie necessaiy to leduce then duties to mitten 
standaid piactice instiuctions In geneial, a timekeepei’s responsibility 
ooveis fom types of activity 

1 Duties in connection viith handling of time ends m the shop 

2 Duties in conneetiou with the preparation of time tickets for the 
payroll depaitment 

3 Duties in connection with pioduetion repoiting 

4 Duties in connection with pioduction planning 

In one plant the dady time cards, after being collected at the clock 
stations, aie fiist taken to the desks of dispatch clerks These clerU 
route and schedule jobs, check the indmdual start and stop times of 
jobs, and supply workers with requisite mateiials and tools needed for 
the various jobs to which they are assigned An illustiation of a time 
keeping function, combining all of the elements mentioned above, is 
desoiibed bv Tavloi (NAG A Bulletin, vol 18) The timekeepers are 
responsible to the cost department and their duties outlined as follows 

1 To prepare dailv time tickets for each man foi each operation The 
time tickets in this ease show 
a Employee s clock numhei and name 
b Operation name and number 
0 Part name and number 
d Order numbei 
e Account number 
f Start and stop times 


of job and elapsed time 
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E Rate paid 

h Total eainings on the job 

2 To check tlie eon ectntss of each item on the time tid et, except the 
rate and total eainings 

3 To post quantities completed by openitlons and cloth numbers on 
each ordei 

i To send completed oidct to the pajioll department as notice of its 
completion 

5 To turn ovei each day’s time tic! ets to the paiioll department the 
next moiuing alter postrug the rretessary time to the shop order 
summer les 

8 To maintain a cumidatne record of the quantitits on eath oultr by 
operations 

7 In some depevtinents also to maintain certain stoih records and 
male out raiiotia statistical ri ports 

8 Obtain for email s aiipiovnl on job tickets 

0 llunng iiueutoij tnhiiig to make out the, imentorv tiel cts 

LOCATION OF TIMEKEEPERS — ^Tlm question can bo an- 
sweied ouh m a tcncial way — they should bo located as neai as pos- 
sible to the centei of then opeiations 

Tajloi states (NAG A Bulletin, \ol 18) 


RELATION OF TIMEKEEPING, COST ACCOUNTING, 
AND PAYROLL PREPARATION —The desirability of reconcil- 
ing cost lecords with the general boohs is now geueially locognued 
feucli reconciliation msuies gieatei aceuiacy and completeness of the 
cost recoids It also pioiides valuable internal ohech on payioll paj- 
aionts Batches of tune tichets cannot be left out of labor cosls if these 
must balance m total with the pajioll details The payioll cannot easily 
be padded or falsified if the manipulation must be balanced by cone 
spending manipulation of detailed cost figures which in turn must be 
reconciled with mventones of goods produced 
Fig 2, adapted from Bangs (Factoiy Management) illustiates m the 
foim of a flow chart the lelation between timeheepmg and payroll ao 
counting and labor costa The illustration coxeis the sequence of steps 
for one diiect worker and one indirect worker (trucker) Dispatchmg 
and attendance are pait of the functions of a timekeeping dopaitment 
the lattei feeds its data into the payioll department whete the attendance 
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recoids (clock caid'^j and the woik recoidg (job time cards) aic com- 
]iaicd The completed pajioll m turn foims the basis foi charges to cost 
contiollmg accounts -while detailed labor cost distributions aie posted 
chiectly bom the job time taids by the cost depaitmont 

types and forms of time tickets— F oi the puipose 
of laboi cost accumulation and piodnction control, many foims of time 
fnkcls aie used In continuous process pioduction, it is possible to com 
bmc the pa5ioll iccoid with the time tuket since the -woikei m all 111 e- 
hhood IS doing the same woik continuously In geneial howcaei the 
following conditions may pio\ ail, co\ eiiiig the issuance of time tickets 

1 A Bintlc ticl et issued coaoriug an ciitiic pnjroll pound Somctimos 
one ticket maj be issued foi an ciitiic job with the jnoviso tliat if 
the job IS not finished bj the end of the pivioll pi nod the tidet 
must be tiiiiied in at that time and a now one obtained 

2 A new ticl ct issued each daa If more than one job is w orl ul on 
in the 00111 ae of a daj the distribution of the tunc to each job is 
indii ated on that ticl et 

3 Sepiu ate licl ots issued for each job worl ed on each claj 

i Time sheets used ns a basis foi piodiiciiit punched tabulnlmg cnids 

5 Group 01 gang sheets to keep time foi a group of woikcis 

Single Ticket for a Payroll Period —The use of a single ticket foi 
iia entile pa>aoll peuod is advisable only m those cases wheie a worker 
IS doing the sime woik legukily It is, thcrofoie, not advisable in the 
cise of job ouloi industries Wheie this sjstom is used, however i sop- 
niate pavioll pioocduie must be developed, since payioll and laboi cost 
pioceduies me independent functions 

A V ariation of the abov e scheme consists of lasuing a sop aato ticket 
foi each oidei (Fig 1) The opeiator keeps the ticket until the order 
IS completed Fig 1 shows completion of tlie woik on Wednesday 
Hence the woid “Final” is checked 'Vll tickets must be turned in 
wlicthci the job is completed or not at the end of the pajioll ponod 
so tint the lesultmg laboi costs may be checked against the pajioll 
lecords 

Single Ticket for Each Day— Wheie a single ticket is used to show 
laboi distiibution in the course of a dav it is no designed tint it shows 
the opeiation oi oidei number, the starting and ending time the elipsed 
time, the lato and the laboi cost (Fig 3) The advantage of this sys- 
tem 13 that the 1 iboi distiibution can be checked independently each 
dav against the pajioU accumulation'' 

Fig 4 also lepresents a combination clock caid and job time ticket 
It has the added adv antage of showing the clock record on the same 
foim as the laboi distribution, making compaiison and reconciliation 
easiei Howevei any insti notions concerning the woik to bo done must 
be shown on a sepaiate form 

Umt Tickets — Fig 6 shows a foim of time ticket representing a high 
degiee of fle-vibilitj A separate ticket sometimes called a umt ticket is 
Issued foi each job each daj Thus a woiker turns m duiint, the da> as 
manj tickets as theie weie jobs worked on The ticket in question con 
tains all mfoimation nece«sary foi payioll as well as labor cost calcula 
tions Much of the mfoimation is pieprinted The emplojee’s number 



LABOE COSTS 


[Sec 10 



and name aie impiinted horn an Addiessogiaph stencil The time issued 
and letumed is stamped on an electric clock The bottom portion as to 
quantity and houia is filled in by the timekeepei, lates and extensions 
by the payioll depaitment 

Daily Tune Sheets — Wheie tabulating equipment is used, unit labor 
cost tickets may be automatically produced One manufaotuiei of hea\y 
duty machines employs a combmation manual leooid and punch card 
system foi obtammg labor costs Pig 6 shows the manual reooid A 
sepal ate sheet is made out foi each woikei each day by a unit system 
checker or time clerl who fills out the basic infoimation fiom which 
the necessary computations are made m the cost department 

1 The machine houi rate is inserted in the office 

2 In the case of diiect labor, the production number is put m the 
proper space, m the case of mdnect laboi, the standing older number 
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3 Numbei of pieoos on the oulei and pieces fini&hecl The computa- 
liona aie as follows ihe pioduction standaid of 380 lepiescnts the 
niirabei of minutes itqmied pei unit, theiefoie, 2% multiplied by the 
[11 eduction standard yields 807 production units Similarly, the pioduo- 
tion units foi the indiiect labor aie added (including in this case a time 
nllonance of IS) giving a total of 892 units The standaid units for 
ten hoins (nine hoiiis pioductive, one nonpioductu e) amount to 600, 
thciefore theie aie 292 premium units The premium shown is appoi- 



tioned 0101 the jobs uoiked on foi tho dai Undei tho plan used bv the 
company, the premium amount is $400 of which 9/10 is charged to 
piocluotne work, 1/10 to nonpioduetuo woik 

On the extieme iight-hand side of Pig 6 is the opeiatoi’s louchoi 
which IS detached and Innded to the opeiiitor as soon as the npcissao 
figuies have been computed The fiist figiiio 89, is called “unit houi," 
but IS in reality an effectiveness index It shows the lelatne speed of 
the opoiatoi when matched against the standaid foi the giion woik It 
IS computed by dividmg the total points (892) bj the numbei of hours 
(10) It is thus an element m the control of labor costs 

From each daily time sheet in the same plant a punched card is pie- 
pared foi each job shown thereon In the illiistiation sliow'n, one diiect 
iaboi and one inchieot laboi card are punched These punched card-, 
repiesent the labor distnbuhons A \aiiation ot the ibo\ e scheme con- 
sists of issuing a source card which then becomes a payroll card (Pig 
7) Foi each change of work shown on the payroll card a separate labor 
cost distnbution caid is punched 

The payroll and distnbution cards aie then sorted by clock numbers 
together with a set of master rate cards which contain the clock numbei 
and hourly late of each worker Rites are automatically punched on 
each woikei’s payioll caids and distnbution cards 
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TABULATING LABOR CARDS WITH STANDARD COSTS 

—In somewhat similai fashion use may be made of seta of punched tub- 
ulating oaids as work orders oi labor tickets may be punted on a 
tabulating maohme fiom a master set of tabulatmg curds foi the opeia- 
tions involved m pioducmg a stock item (Eig 8) When the tabulatmg 
cnid itself is used as a nork order, one of the cards is issued for each 
opeiation to be perfoimed 

In the case of one large manufacturer of electiical products these 
cards are filecl behind specified master cards Nichols describes the pro- 
ceduie followed by this company (N ACA Bulletin vol 22) 

Each time] eeper is supplied with a eomplctc set of these direct labor 
mastei cards, prepunched and interpreted for all operations pel formed 
in his department On these mastei cards the following mfoiraation is 
punched part immher operation number standard hours poi 100 pieces 
sained hours pci 100 pieces, and class of labor 
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In tte tibulatmg department, an automatic icproducmg punch tians- 
fera the mfoimation on the mastei late caid to the tabulating caid 
The master cards are then returned to the timekeeper to be used agniu 
Manual punching is used to recoid quantity, actual houis, and either 
day- or piecework A multiplyint, machme then extends the caids to 
show total actual earned time Howevei, only those cards wheie the 
standard is different fiom the actual time need to be extended to get the 
standard time and the \ ariance In this way multiplying time is cut m 
half, and the number ot cards which otherwise must be analyzed for 
labor variation is leduced by 90% The resulting variations are then 
analyzed as to causes 

CHECKING TIME CAEDS— At the end of a shift when the cards 
have been rung out by employees, they are forwarded to the payroll 
department If payment is made strictly on the basis of time woikod, 
the timekeeper’s detailed time tickets foi operations performed by each 
mdmdnal employee are reconciled each day with the in-and-out clock 
card, 01 other attendance record Any difference m time is mvestigated 
at once and charged to some such departmental expense account as 
"Lost Time,’ if it is found not to be chargeable to pioduotion Thus 
total productive hours plus lost time reported for cost accounting pui 
poses balance with total hours repoited foi payioll pm poses At the 
tune of this reconcihation, the houily rate may be posted to the time 
tickets preparatory to computing job laboi costs (Foi short-cut meth 
ods of reconciling payroll records with job cost reeoids, see discussion 
later m this Section ) 

If payment is made on a piocewoik or bonus basis the timekeeper’s 
detailed tickets constitute a basis foi calculatmg pay The peument data 
should be eithei posted each day to the in-and-out clock caid, or other 
attendance record, oi at least checked against it 

When the actual hours on the daily time cards aie checked by the 
pasmoll department against the time clock markings on these caids, the 
propiiely of job chaiges on the cards is reviewed This is especially 
the case on government contracts wheie the lesident cost mspeotor may 
have consideied some items as madmissible oi partially inadmissible 

DISPOSITION OF TIME TICKETS —The time oi piecework 
tickets, after reconciliation with payroll data, aie turned over to the cost 
department All such tickets aie posted to their propel shop ordeis 
through some form of columnar distiibution sheet or by means of some 
other suitable distribution medium, in older to determine the exact labor 
costs on each mdividual work order In many orgamzations, these tickets 
also show machine hours (Fig 5) which are likewise posted to the propei 
shop orders Some or all of the overhead may be applied to the product 
on the basis of machine houis oi as a percentage of diiect laboi The 
use of distribution media cuts down the volume of postmgs to job order 
or process cost sheets by accumulating subtotals of laboi costs In 
punched card installations such sortmg can of comse, be pioduced easily 
Another effective and mexpensive method of quick soitmg is through 
the use of Keysoit equipment The gioovmg to obtain the desired 
'SOitmg classifications is done on a mass basis at the time the cards aie 
made out A further advantage of Kejsoit caids is that they aie still 
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iiMible even if they beeome tom, •nunklecl, etc, hence they can be issued 
dnccUy to uorken 

COST RECORDS AND THE GENERAL BOOKS— Much of 
the objection to tying in the cost accounts with the geneial books arises 
fiom the diftioulty of leconcilmg the vast amount of detail involved m 
euh opeiation This difficult} is overcome by breaking the total job 
down into units small enough to be manageable Thus, foi example, the 
neck’s in and out attendance lecoid of a dejiaitmcnt is balanced with 
the total of the cost dopaitment’s columnar distribution sheet or otlier 
siiinmniizing medium foi this, depaitment foi tlio week Iho pajioU 
111 ly be ohai ged to some such cloaiing account as “Diicct Lnboi — Bia/ing 
Dejiartmont,” and the coat depaitment’s distiibution to Work m Piocess, 
by jobs is then oi edited to that same dealing account thus mam mg 
tlioir ultimate iigiecinent If each subdivision of lnboi cost is sepnratel} 
ini meed m this waj, a final locapitulation of all eiemeuta is easy to 
balance 

PAYROLL ANALYSIS— In most oases it is custom vry to analyze 
the payioll into diieot and indirect laboi by depaitments Direct labor 
may be further subdiv ided into day work, piecewoik, oveitime, ov ertime 
allowance, bonus, piemium, etc or in other wavs to suit the opeiatmg 
organization and methods of the plant Analysis of payioll figures nat- 
uielly vanes in different businesses accoidmg to the mfoimation dosned 
b} the executives and requuements found to exist bj the accountant 
installing the sjstem Constant study and analysis of diiect labor costa 
are impoitant as a leduotion m this expenditure often leads to savmgs 
m otliei elements of cost All woik that it, paid foi at extra rates should 
be subject to special attention on the pait of the executive, particularly 
it not seasonal No systira of cost accounting is complete which does 
not piovide a check on the effectiveness of labor emplojed 

Indirect labor may be subdivided into the same classifications but 
gcnenlly division is along lines of whethei the vvoik is chaigeable to 
icgulai expense accounts oi to special or appiopiiation oidere 

ELAPSED TIME DEFINED — ^Job time leioiding involves a cal- 
culation of elapsed time whiih may be defined as the amount of time 
devoted to a paiticuhi unit It may be lecoided in houis and minutes, 
hours and fractions (usually twelfths sixths, or quarters) oi hours and 
decimals (six-mmute intervals) It is distinct from the n and out or 
attendance record 

Wheie the decimal system is used elapsed time is figiued to the near- 
est tenth of an houi 

Stop time 3 47 3 8 hours 

Start time 1 28 L5 “ 

Elapsed time ^ “ 

Figmes in the first column show the time m the conventional notation. 
The second column reduces time to decimals Elapsed time is then ob- 
tained by simple subtraction 

TIME RECORDERS — ^Theie aie different methods by which 
elipsed time is repoited Mechamcal devices, such as time stamps which 
ipgiatei the time accurately on time tickets have come into extensive 
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Use m factories Handwritten time bool s oi time cards piepared by the 
foreman oi employee aie now limited piincipally to 

1 Field use wheie it is not practical to proiide incLhameal timing 
equipment 

2 Jobs which lequire dajs to finish and therefore do not justify pre 
cise timmg 

Mechanical Job Time Recorders —These haie been de\ eloped to 
mal e the lecoiding ot elapsed time of each job as neaily enor pioof bs 
possible, thus aioidmg juggling or miscalculation In addition, they 
facilitate, shoit cut, oi eliminate cleiical calculations Electiie job 
recorders located at various points m the plant, oi in a cential timekeep 
mg department, are often used to stamp the start and finish times for 
each job Many are equipped with 24'hour dials, staitmg with zero at 
midnight, coric&ponding with standard time until 12 69 P M , but show 
mg 13 00 at 1 00 P M 14 00 at 2 00 P M , etc By tlio use of such a 
clock elapsed time is calculated by direct subtiaction 
In one type of time recorders the fiist reooid staits at the bottom of 
the oaid, and each succeeding lecord is placed above the pievious one 
(e g , Pigs 3 4, 7) With this ariangement, the ending leooid foi the day 
is at the top of the day’s senes, and computing time foi the day is a 
simple matter of subtracting the bottom fiom the top Likewi=e each 
sepal ate elapsed time mteival is computed by sub ti acting the lowei from 
the uppei figure and this is entered m an adjacent column The mdi 
vidual inteivals can finally be added and checked with the over-all total 
to prove all calculations 

Anothei type of lecordei conveits houis and minutes into decimalized 
figures which can be moie readily subtiacted To illustiate, assume that 
a manufacturing plant begms legulai operations at 7 AM This staitmg 
time 13 designated 0 0 by tlie recorder If the lunch peiiod stalls five 
houis later at 12 noon, this time is designated 5 0 , the end of the lunch 
period at 12 30 also is set to be lecorded as 5 0, and the system pro 
gi esses fiom that point Thus if an opeiation is started at 9 A M (the 
second woiking houi), the “start” impimt is 2 0, and if voik stopped at 
2PM, the imprint shows 6 5 The computed diffeience, 4 5 houis auto 
matieally makes due allowance for the lunch peiiod 
Still further piogiess is made by anothei type of leoordei the Caloulo 
graph, which automatically computes elapsed time from any stait time 
to any stop time legardless of the numbei of tickets in process and 
without causing confusion between tickets The dial can be calibrated 
m tenths instead of minutes, or any other fractions desiied The clock 
prints dials showing the exact time the job was stalled, time when fin 
ished, and the elapsed time (Pig 9) 

Sometimes job time clocks are used to take the place of timekeepers 
as when the numbei of employees is insufficient to require full-time use 
of a timekeeper Thus Taylor states (NAG A Bulletin, vol 18) 

we set up a job clock and the timekeepers leave a sufflcitiit qunn 

t of time tickets for each man with their clock iiumbpis entered on the 
Is At the end of each job all the men hive to do is ring out on the 
card and ring in on a new one One of the timekeepers goes to thie 
k about four times a day collects the tickets rung out goes to the 
^en to find out what jobs they did and the number of units produced 
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These oio ohecl ed against the foreman’s assignments and also agniust shop 
orders and the rcmauidei of the time ticket filled out 

PREPRINTED TIME TICKETS — Some concerns, upon leceipt 
of bills of mateiials oi blueprints ha've a time setter piep ire a time caul 
foi each opeiation oi each job He shows the time allowed for the oper 
ation and machine oi group of machines on which opeiatioa is to be 
done The time card then senes both as a woik assignment and as a 
record of time actually spent on the job, as compnied with the tune 
originally estimated This method is used paiticularly where premiums 
are paid foi beatmg the standard It is similar to the use of prepared 
stores lequisitions or of a bill of mateiial, when prepaimg a pioduction 
order 

Another arrangement is handled by the pioduction department 'W’^ith 
each manufacturing ordei the production depaitment sends the facton 
an envelope containing all necessary pieoewoik labor tickets to complete 
the ordei These tickets show details of opeiations quantity to make 
and piecewoik rate The only mformatiou left to be put on tho tickets 
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m the factory os the opeiator’a mimbei and elapsed time, and possibly 
particulars as to materials used Fig 10 is an example of such a ticket 
piepaied on a ticketogiaph Usuallv these tickets aie pioduoed with the 
aid of a complete mostoi set of addressing plates oi stencils, one plate 
or stencil for each dnect laboi opeiation and a set of plates for eveiy 
regular stock item When an item is to be put into pioduction, the pio- 
duction department selects the sot of plates foi that item, piefixes an 
auMliaiy plate showing the quantity to be manufactuied and the eider 
numbei, and punts the labor tickets from them By this method ah 
direct labor operations aie controlled as no operation can be performed 
without one of these prmted time tickets, no penoil-wiitten time tiokete 
being honored by the payroll department 
PRICING ELAPSED TIME— Time may be extended on the baas 
of actual pay lates of mdnidual employees, oi at aveiage lates for 
closely associated gioupa of employ ees If indn idual lates aie used, these 
rates must be transciibed to the job tickets from mastei late cards 
showing the cuirent and authorized lates Piobably the most economi 
cal method of piicing the hours on job tickets at individual lates of pay 
IS through the use of piepared tables The fastest method piobably is 
tfound m connection with tabulating equipment 

fcComputmg Time Card and Matching Table — A comement short- 
m computmg elapsed time is the computing time oaid and matching 
WfeoU table (Fig 11) This is an adaptation of the principle of usmg 
ll^lped tables to compute payrolls It opeiates as explained on page 86i 
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The time caid is ananged with the schedule of clock time for the 
entne day punted along the two edges of the caid, divided into periods 
of SIX minutes oi tenths of an hour A separate time caid is used for 
each job, and for each mteival of idle or make-ready time The era 
ployec indicates starting time by a stroke of his pencil thiough the clock 
time shown at the edge of the caid, and he does the same for stopping 
time This i educes to a miminum the niimbei of cleiical operations per 
formed by woiLmen 

The matching payroll table is ruled to furnish a computation of fig 
uies foi any rate pei hour from one-tenth of an hour up to sixty tenths 
01 SIX horns It IS assumed under this system that a new time caid is 
prepaied for each elapsed period and no woikman ordinaiily woiks 
longei than six houis without a lest peiiod or a lunch peuod so this 
lange is ample Figures aie filled in on the table foi the homly rates 
which aie common in the plant If necessary, several sheets of tables 
may be piepaied to cover the full lange of houily lutes paid diffeient 
employees, although each sheet piovides space foi twelve lates Sep 
aiate tables aie prepaied for overhead lates smce these tables may also 
be used to charge overhead costs on an hourly basis 

The time cards are accumulated in a file so as to bring the cards of 
each employee togethei for the day or payroll period Payroll and over 
head lates are enteied on all cards for each employee from an appiopn 
ate master record The elapsed time and payioll cost are then obtained 
by placing each time card on the computing table, as shown m Pig II 
The caid is placed beside the column for the piopei payioll rate with 
the stroke which indicates starting time on the margin of the caid laid 
opposite “0” on the computing table The elapsed time and payioll cost 
are then lead diiectly fiom the computing table opposite the stroke on 
the time card which indicates the finish time Overhead cost can be 
read m the same manner by using the appiopnate overhead late col 
umn of the table 

The elapsed time thus entered on each day’s time cards is totaled and 
balanced with the in-and-out time card for the day lemembenng that 
there should be caids charging overhead with idle and make-ieady 
periods The payioll cost on the day’s job time caids is totaled and 
entered on the in-and-out time card as the basis for payment 

Overtime— Wheie overtime is worked at premium lates the job 
caids for the oveitime periods can be evaluated fiom the table at pre 
mium lates, oi the piemium can be computed sepaiately and spread 
with overhead, depending upon the cost practices of the establishment 


Use of Average Hourly Rates —Average lates pei hom 

1 When a number of employees at approximately the 
rmy work interchangeably on similar operations 

2 When one operation normally requires the joint effor 
eipal workman and a lower paid helper 

In the first case, if each member of a team woiks at 80 ci 


it IS inefficient to price each individual ticket, and then to summaiize 
the resulting dollai values Instead the same mathematical result is 
obtained if the hours worked by the group are first summanzed by jobs, 


products, 01 otbei classifications foi an entire pay period or even for a 
rdonth, at the end of winch tune the rate for the group is applied to the 
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summaiized totals of the houis Even wbeie theiL 11 a langc of pay latos 
(bay, 75 SO, and 86 cents per houi) tor vinous workmen, it the opcia 
tions performed by all of the men aie similar, there is no \iitue in 
cliaiging one piodiict at 76 cents and anothei at S5 cents just because 
of the accidental assignment of a higher 01 lower paid man to the job 
In such ciicumstancLS the hours foi the gioup are summarized by jobs, 
products, etc, on one lecoid by the cost department, and the dollar 
earnings of the group aie summarized for a concsponding peiiod on 
anothci lecoid, perhaps by the pajioll depaitment At the end of the 
peiiod, the total dollars of the gioup divided by the total hours of the 
gioup pioduLcs an average late pel hour which the cost depiuLincnt can 
then apply to the total hours charged to each job product, otc 
The same holds tine where, for example, a vvoikman at 80 cents an 
hoiii and liis helpoi at SO cents an hom woik jointly at a givon task 
The houia of the two can be summiiiized foi a week 01 month and the 
aveiage rate of 65 cents an hour applied to the summnii/ed liouily 
totals yields exactly the coriect m itheuiatical result with niucli less 
efioit This IS substantially the method followed by the General Tire 
Co where employees vvoik on gang 01 pool operations The laboi cost 
IS first computed for the job as a whole and the total appoitioned 
among the individual woikers on a peicentage basis 
The use of Keysoit equipment now extensively employed on aimy 
and navy woik makes possible the piepunchmg of rates into cauls Sim 
liar lates can then be sorted together and one bulk extension made In 
general, developments in mechanical equipment to handle the immense 
tisk of preparing payrolls and laboi distubutions m laige plants have 
biought about major changes in pioceduie and in the scope and extent 
of consolidation of operations and mechanization Thus, for example, 
laboi distributions are almost automatically obtained as a by -product of 
prepanng the payroll and related documents on the payroll machine of 
the National Cash Register Company (see Section 15) 

Use of Factor Hours in Timekeeping —Where an opeiatoi runs sev- 
eial automatic machines simultaneoiisly each machine is referred to is 
a “faitoi” and the boms it is opeiated aie known is “factor hours” 
laboi costs are then computed on the basis of those fuel 01 hours 
Where factor houis are involved, timekeeping methods vaiy us follows 


2 

3 


4. single ticket is used and marl ed “Factor 1 ” or a “Factor 2 ” 
etc to indicate the number of machines opeialcd at various times 
of the day 

Separate tickets may be issued for each machine and each starting 
and stopping time indicated on eavh ticket 

In extreme cases separate tickets are made out foi each machine 
each time there is a change in factors 


The fairest method for apportioning labor cost to production where 
factor hours aie involved is to calculate a cost per factor hour based on 
a maximum 01 standard number of factors Foi example, if an operator 
IS expected to run three machmes, and is paid $1 00 an houi, the follow- 
ing factor hour cost results, assuming an eight-hour day 


1 Woikor’s earnings per day (8 X $1 00) 

2 Factor houis (3 X 8) 

3 Cost per F H (item 1 - item 2) 


$8 00 
2i ^ 
$ 33!d 
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The production of each machine is chniged at the aboie standard 
factor hour lute Any deficiency in labor cost due to failuie of all nia 
chines to lun full time is chaiged to an idle time account In this way 
job costa aie leJiered of excess chaiges due to idleness of equipment 
The foUowmg computation shows the losultmg costs 

Idle 

Hrs Run Product Coat Hrs Idle Time Coat 
Machine #1 3 $100 5 ifl 60 

‘ #2 6 2 00 2 07 

“ #3 Ji 0 ___0_ 

iZ $5 07 I $2 31 


Timekeeping for Indirect Labor 


MINOR REPAIRS —Depaitmental mechanics, machine adjustors 
and tool setteis peifoiming loutme functions receive a new ticket either 
etch payioll peiiod oi each day Then wages are as a lule charged to 
departmental standing ordeis the code being indicated on the time 
ticket Wheie a central repair oi maintenance department furnishes 
lepaii men to othei depnitments the lepaii d^aitment timekeeper 
must issue a new ticket foi each job showmg specifically the depaitment 
and standing oidei code to be chaigcd 
In both the above cases, lepaus aie charged to the department Prod- 
uolion costs aie chaiged foi lepnns thiough the application of overhead 


REOPERATION LABOR— Woik condemned by mspeotors as not 
up to specifications may sometimes be leclaimed In such oases, lime 
tickets made out fm workeis engaged in repaii woik on pioduot are 
stamped “Repuis” oi “Pcwoik” and should be of a color that distin- 
guishes them liom the regulai time ticl ets foi good work, so that the 
laboi cost of repairs lan be leaclilv identified in the cost depaitment and 
so that the quantities imohed aie not counted twice The labor cost 
of lepaiimg spoiled woik is costed separately fiom the good woik 
REPORTING CAUSES OF MACHINE BREAKDOWNS — 
Some plants leqime that the cause of machine interruptions be indi 
cated on the mechanic's time ticket In such cases a detailed code must 
be piepaied showmg the possible causes into which it is pioposed to 
analyze the iimclune bieakdown To be of aalue, special repoits and 
summaries mu-t be prepaied for use paiticularly of foiemen In this 
connection Nichols states (N 4.CA Bulletin, vol 22) 



ill the factoii Ba assig 
vaiioiis tjpea of special 
raple task to supply the f 



1 Standard tnachme not available 

2 Standard tool being lepaired 
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Standard part not a\ iilablc 

Matenil not stand ud 

Lnfjincciiiit, or dcsi(,n change 

Sal\ate oi repair due. to fault of opciatoi 

Siihage 01 lepaii duo to imuiopei setup 

Siliage or lopan clue to faulty mateiial 


In bomo plants, diiect laboi engaged on pieoewoik is paid regulni day 
1 ites duung the time of the machine ropaii In such cases it is espe- 
cially important to know the cause of the toppigos both to be able 
to (ontiol them and also to know what specific standing oidei is to be 
chuiged 


Labor Distributions 

LABOR DISTRIBUTION AND PAYROLL ACCOUNTING — 
Liboi distiibution accounting begins, loughly speaking, wheie payioll 
accounting leates off ilio puipo o of the lattei is to liy tlio basis for 
the payment of wages and salaiics to the employees By contiast Jaboi 
distribution is stuclly a cost function m that it assigns payioll costs to 
costs of pioduction and distribution Fig 12, t iken fiom Van Sickle 
(Cost Accounting), shows the lelationslup between the mjioll and laboi 
distiibutiou functions and the ultimate aim of each The final stop in 
payioll accounting is the cieation of a chaige to a Payioll account and 
a cicdit to a liability Payioll Acciued winch is liquiclated on pay day 
The aim of labor dislnbution is to bieak down the clnige to Payroll, to 
bliow its component parts, and then to make the disLubution entiy to 
close out the payioll account 

SUMMARIZING AND POSTING LABOR COSTS MANU- 
ALLY — In many plants most of the summaiizmg and posting of hboi 
costs IS done manually The following outline lepiesents substantially 
the piocedme advocated m the cost manual of the Nation il Machine 
Tool Biuldeis of Ameiica 

1 The daily oi weel ly time tickets are Eegicgatcd for direct Ivbor 
and indirect laboi This sorting is also done foi each dop iitnient 
or cost center Totals aic cnteicd daily on a departmental payroll 
anal|cs!s The analysis may ot course he made vioeklj oi even 

2 Totals of time ticl ets are checl ed against totals on the payioll 
legistei sheets 

3 The tune tie] ets foi direct labor aic furtliei soited Dj jobs elnsses 
of products operations or processes, the totals fiii each subclassi 
fication are computed and posted to job cost sheets piocesses, ote 

i The time tickets for indirect laboi aie soited hv departments or 
cost eeiiteis and within each cost centei by standing expense orders 
to show the analysis of the classes of indiiect 1 cboi established foi 
the plant 

6 Postings for indirect labor are made on a w eel h or monthly basis 
If weel ly buiden leports aie lequiied the posting ig done weekb 
This IS preferable to monthly posting if buiclen costs are to be 
promptly and adequately conti oiled 

0 Totals of direct labor charged to production and of indirect labor 
thaiged to standing orders aie checked against total earnings for 
the same period shown by the payioll legister sheets 
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LABOR DISTRIBUTION ENTRIES— 4t the end of a ^vcek or 
month the clep ii tmental payroll analysis sheets aie summanzed on a 
payroll summary (Pig 13) Totals of this summirv piovide the infor- 
mation for the monthly journal voucher covering laboi distribution 


WrLK Ended Nmemher 7 111 — 


PU4 loll 
Ittlll 
Nos 




1 tuiil 2 

3 

Oro s Pay (including straight tirao \ncatiun and 
ovcitnne piemiuni) 

1 rBonus— VssewibJy 
^ Ponusr-Dctail 

1 Bonus— Code 


S2u 000 OO 

2 000 00 

2 000 00 

1 000 00 

4 

Total Eumings 


530 000 00 


] (SH Deductions 

I 0 

9300 00 


0 and 7 

r Othoi Deductions (ns per othci deduetion «luct) 
■{Miscellaneous Deductions Garnibhee— « 3— 

[ John Doe 

m 85 

715 

410 00 

8 

Plus— Ilefund on Croup Insuinnro 

Total Net Pa> 


$2J 631 00 

1 

Adjustmfut—Uver/Undor Rcinibuisciiicnt 
Reimbursement to Bunk 


0- 

920 581 00 


Pio 13 Pactoiy Pajroll Siimmaij 


A simple foim of entiy is 

Woi! m Pioeess ? 

Mamifiu-turini, Expense Contiol 

Pail oil icciued ? 

To tummaiize diioct and indirect labor foi the month 
This may be vaiiod b> mtioducmg depaitmental iioik m piocc'S ac- 
counts 01 subdniding ivoik m process utcoidmg to tost elements More 
often howeiei, the method is laiied betau^o the payroll entry and the 
distribution entry aie piepaied by different dopartmenls In such cases 
a clearing account, Payioll, Pajioll Clcarmg, oi Payioll Eipense, be 
comes necessary 

( 1 ) 

Pajioll $ 

Pijroll Acciued $ 

To summanze pajioll register for necl ending 


Woik in ProcBsa 
Manufacturing Expense 
Paj roll 

To distribute pajroll 

In this way the debit to Payioll is offset by the ciedit in the distri- 
bution entry 

One raanufaotuiei of aiiplanes uses a Payroll Expense clearing ac- 
count The summary entrj for payroll earnings is shonn on a payroll 
journal loucher (Fig 14) which in turn is based on a factory payroll 
summai’y (Pig 13) and its subsidiaiv “other deductions sheet ” Item. 
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ijurabois on Ihe voiichei lefer to “iimiluly numbeiLcl items on the pay 
loll Mimmiiv Columns aie pioviriecl on. the \ouchoi to locord weekly 
lotiis Bonuses die accnied only at the end of each month A giand 
total column foi the fiscal period is piovided Note that the debit m 
Payioll Expense of $110,000 is offset in Fig 15 by a ciedit for the same 
ainount 

Fif, 15 IS based on a work sheet (Fig 16) which accumulates the nec 
essaiv monthly figuies fiom 

1 Tabulatnig Department 

2 P 13 loll Dcpaitmeiit 

3 Bonus Department 

The tabulating department sorts and tabulates the distnbiition caids 
for diieot and indiiect labor The lesultmg ohaiges on Fig 16 aie to 

1 Iinontory — Wmk in Pioeess — Direct Liboi (item A) 

2 Various distribution accounts (items B to I inclusive) 

Tlio payroll department accounts foi oieitimc and vacation pay- 
ments Oveilime is ohaiged to the same distiibution accounts (items 
B to I Fig lo) Vacation payments are debited to a Reserve foi Vaca 
tion Payments The bonus department accounts for bonuses earned by 
hotoiy diiect and mdiiect laboi The first is charged to Work m Piocess, 
the second to Manufacturing Expense 


Short-Cuts m Labor Costing 

TYPES OF SHORT-CUTS — The possibility of simplifying labor 
cost routine is one that must bo studied anew in each plant The major 
possibilities m this lespect aie 

1 Combining payroll and timel eepiii„ lecoids 

2 Use of meohaiiical equipment to produce aeveial lequired records in 
a single opeiation 

3 Use ot vaiious tjpes of mcchameal equipment to aimplitj timel oep 
mg and cost routine by preprinting standard nifoimvtion on time 
ticl ets by abolition of time ticl ets, ete 

COMBINING CLOCK RECORD AND LABOR DISTRIBU- 
TION — Conventional methods call foi m and-oiit clock recoid and use 
of sepaiate time tickets This makes it nccossaiv foi two sets of clerks 
to handle the lecoids and then to letoncile the figuies obtained by each 
section By combining both types of letord into a single form recon- 
ciliation of laboi ehaiges and pajioll earnings becomes automatic Iig 
4 IS an example of such a combination, which has become popular Of 
couise unit distribution tickets piovide greater flexibility since they can 
be sorted in any desiied subclassification The combination tickets can- 
not be soited by account numbers at all and postings must be made 
dnectly from the ticket A more flexible airangement, however is illiis- 
tiated in Fig 17 adapted fiom one used by a tiie manufactuier This 
method has the advantages of a combination record and the flexibility 
of unit distribution tickets The woik of this company is divided into 
26 departments with approximately 700 different labor charges This 
makes the pioblem of costing labor opeintions particularly acute 
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lliG top of Fig 17 ii> used as a clock card and aho as a payioll stub 
It sliows clock lings, employee’s name and numbei, shift and gioup nuiii 
bti, totil liouis woiked, and total cuinmgs foi the day Below the pay 
roll stub aic six cost coupons, showing pioduction, time spent, latc 
unount earned, chaigc and opeiation numbei, foi each job woiked on 
duuiig the day The employees aie paid on a pieccwoik basis supple- 
mented by a basic houily latc Wheie necessaiv, time slips aie used to 
supplement lime caids in case an employee peitoinis moie thin sit 
(liilciont operations m a day The intoimation on the time cards is 
filled out as completely is possible by the employees tliem«elves, but 
must be checked and appioted by the foiemen oi tiinekeepeis At the 
clo^e of the day the cards aie lung out and placed in a locked box Each 
nioming the cards aie picked up by the timekeeping depaitraent and 
chocl cd as to time between clock imgs, quantities, chaige numbeis, oper- 
ation numbers, and lates Tlie cards aie then soiled to depaitmeuts, or 
to groups of employees within laigei depaitmeuts 

Extensions on time cards aie handled by eleotrn calculatois Homs 
and earnings aie added and the totals immediately checked against the 
“igures on the payioll stubs At the same time, the mat lime accumulates 
the depaitmental totals automatically These depaitmental totals aie 
then posted to a payioll oontiol sheet the end of each weekly peiiod, 
the totals on the control sheet aie added to obtain a giand total against 
winch to balance the payioll 

The same company cited above uses dilleient peiiods as a basis foi 



stubs only once a week to employees’ earnings cards 

At the end of the month, labor charges aie totaled by adding the col- 
umns on the laboi distiibution sheets Grand totals for the iaboi distri- 
bution sheets, payroll control sheet, and employees’ cards aie now m 
balance 

USE OF JOB TIME RECORDERS— Similar to the Geneial Tire 
Co ’s plan IS that explained by Totten (N A C \ Bulletin \oI 22) The 
time card used is shown in Fig 18 It diffeis howe\ei from the previ- 
ously described scheme in the following respects 
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On Flo 18 the clock number nust be ■nritten in on each coupe 
while in Fir 17 use of a piepnnted identification numbei on coupi 
and pnyioll stub makes repeated miting of the clock numbei i 


„n each coupon 

placei in the plant, s 
as job time 


1 used to stamp in and out time t 


A modification of the right-hand side of the time caid shown in Fig 18 
to permit manual job time iccoidmg appeals m Fig 19 Each night 
upon leaving the plant, the employee leaves his ticket in a place pro 
vided foi it, and a cleik fiom the office collects it The payioll clerk 
extends the hours worked fiom the elapsed time as punted on the job 
tickets and balances these hours and dollais with the in-and-out time 
at the top of the lepoit The job coupons are then detached for sorting 
and summaiirmg while the m-and-out poition is used foi pieparation 
of payioll records 


USE OF GANG SHEET— Fig 20 extends the use of a combined 
clock and job time recoid to an entire department It maj also be u=ed 
as a gang sheet In this anangement each coupon lepresents a definite 
job 01 operation, durmg the day time spent by anyone m the depait 
mont 01 gang on a specific job is extended to the appiopiiate coupon 
strip Clock time is lecorded at the left Gland totals for tlio day 
appeal at the top just below the foreman’s appioval and are oioss 
checked to the distiibutions A prepimted identification numbei makes 
lepetition of the clock numbeis on the coupons unnecessaiy 

PREPARATION OF RELATED RECORDS IN A SINGLE 
OPERATION — Most attempts at shoit-outtmg laboi cost operations 
combine payioU accounting and laboi costing in one foim or another 
Use of special metbanifal equipment predominates m all such case A 
typical illustiation is furnished by Noith (N A C A Bulletin, vol 18) 
Laboi cost oaids (Fig 21) aie made out by a central timekeeping de 
partment on infoimation fuimshed by foiemen Acooidmg to North 
The cnid is placed m a rack unclei the clock number of the man VrOiking 
on the joh This card remains in the rack until the job is cmnpletecl, 
when it IS replaced with a new card showing the new operation, or until 
the end of the pay period On removal the eaid is put through the time 
reooider and the number of pciiods elapsed is calculated and written in 
by the timekeeper 

Note that the woikei does not handle the laboi caid Upon comple 
tion of the job, oi at the end of a pay period, the labor cards are sorted 
by clock numbers in the payroll depaitment and Addressographed pay 
roll sheets and pay check are prepaied Clock caids aie also run through 
the Addressograph to impiint rates reouirmg deductions, etc (Fig 22) 
These recoida including the clock and labor cards are then put through 
a tjpewntei calculating machine where cost extensions are made and 
the payroll written and pioved in one opeiation 
First the rate is enteiud in the machine, and labor oaids aie mseited in 
the machine and suceesaively extended The figuies are accumulated in 
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Pia 19 Portion of Cost Coupon foi Manual Time Recording 

the maohme and the total cleared to the clock caid The opeiatoi then 
multiplies the legulai tune and overtime on the clock oaid by the rate, 
subtotaling the gross paj , enteis and subtiacts the deductions, and prints 
the net pay on all lelated documents in one opeiation The payioll leg 
ister entiles aie pioduced simultaneously as successive clock caids and 
pay checks aie fed into the machine North states 

If the amount distributed to cost agrees (within a cent or two to allow 
for fractional amounts) with the straight time total, we aie assured that, 
(1) the latc has been correctly used on the mb cards and on the clock 
caid ( 2 ) the peiiods on the job caids in total agree with the periods on 
the clock card, and (3) that the laboi cost distributed is in agreement 
with the payioll accrued 

ABOLITION OF JOB TIME TICKETS —Fuither modification 
of laboi costing is possible thiough the complete abolition of tune tick- 
ets The method is described by Henshavv (N A C A Bulletin, vol 20) 
The company in question manufactures many types of advertismg signs 
The system is built ai ound the use of Telautograph combination sending 
■^and receiving machmes installed in the shop A similar set with auxil 
iary receiver was installed m the office Instead of using time tickets, 
each machme opeiatoi wiites the oiigmal laboi lecoid on the shop trans 
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niittoi which simultaneoualy reiuodute^ the same recoid on the receiver 
m the offiio Theie an operator posts infoimation to 

1 Iiulnidiial pajroll itcortl (Fig 23) 

2 Job cost sheet (Fig 24) 

Fig 23 13 the levorse side of the payroll record, the face of the form 
showing payioll aceumuUtions foi the hist foui dajs of the week Time 
13 posted m tintlw of liouis, direct and mdiiect laboi are shown sep- 
arator Fig 24 shows the face and lovcise sides of the job card The 
file of the caul provides a complete lecoid of the progress of the job 
fiom the time the contract is received until the finished sign is shipped 
Scheduled dates of arrival of the job in departments and actual dates 
aie indicated This featuie facilitates production conliol as well as cost 
contiol The balance of the cud leveak actual depailmental costs, the 
allowed costs being indicated at the head of each column 
One ofiice clerk has been able to handle both records foi moip than 
ISO shop cmplojees Aceoidmg to Honshavv this simple scheme of labor 
accounting is “not only the fastest method but also the most complete 
and the least evponsive method of any” the particular shop has tried 
It lias “olimmated all payroll and cost reconciliation pioblems because 
both lecords are kept simultaneously m the same spot, by the same 
operatoi " 


Excess Labor Costs 


NATURE OP PROBLEM —Among lecent widely discussed piob- 
lems IS that of excess labor costa Such costs can be “excess" only as 
compared with some standaid or noimal costs Hence the expiession is 
commonly used to lefei to labor costs resulting fiom conditions con- 
nected with the wai emeigenoy, many of which may disappcai with the 
passing of the emcigency The question lesolves itself, theiefoio, into 
a consideration of which among the lecent economic, industrial, and 
sociil changes aio tompoiaiy and which must be mcoipoiated into a 
conception of noimal costs So fai as imentoiy valuations aie con- 
cerned it IS oonsideied sound policy to exclude excess laboi costs from 
valuations or in oHiei woids to write off piomptly ns expense all such 
costs mcuiied so that they will not be defeiied, thiough the inventones 
to the costs of subsequent years Tins is a lesson learned from the expeii- 
ence of business in prev ions periods of rapidly accelerated production It 
IS mciely a lecogmtion of the fundamental fact that profits cannot be 
finallj determined for a short accounting period, but only when all of 
the tiansaotions aiising withm that period hav e become closed (i e com- 
pleted) transactions 

Certain of the increased costs, partieiilaily tlioie related to the imme- 
diate compensation of labor as well as the costs related to the piotection 
of labor against old age, unemployment, etc may pioxe to be perma- 
nent and will have to be built into the noimal cost structure Such eco- 
nomic changes, reflecting changing social concepts maj well bring about 
a leolassification of items at piesent leferied to as excess labor costs 
and may also change current practices as to the classification of the 
elements of diieot and indnect laboi costs 
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excess labor 


TYPES OF EXCESS LABOR COSTS— Extia or 
costs include such items as 


2 

4 

5 


Overtime piemiums 

PremiuuiB pud to night shift worl eis viheie the 
shifts which have oidinaiily been in effect 
Wage incicases above normal 

Cost ot einplojee tiainiiig piogiams vvheie the p 
creased coiibidei ably above noimil 
Unusual inefhcieneies m shop Hboi etc 


tie aie multiple 


lersonnel has in 


Cost men agree on ceitain fundamentals with legaid to the accounting 
treatment of excess laboi costs 


1 They should be segiegated (the wage and hour law reriuiies the 
separate letording of icgular houis and oveitinie houis) 

2 In a detumination of actual cost all elements of cost incuireil 
must be included Hence excess labor costs should be repoitcd as 
actual costs under government contiacts since the government re 
guiles reporting of actual coats in negotiated contracts 


CHARGING EXCESS COSTS TO PRODUCT —Excess labor 
costs lend themselves to a vaiiety ot tieatraent A. fundamental conflict 
exists as to whethei to cliaige the pioduct diiectly oi to ohaige the 
peuod (le , Piofit and Loss) The question is impoitant because it in 
volves pimoiples of mventoiy valuation as well as the distubution of 
profits and losses between fiscal peiiods The pimoiple seems to be well 
established that all noniecurimg or extiaordinaiy items aio to be dealt 
with sepaiately by the management The lattei may wish to know the 
actual costs of pioducts oi contiacts foi puiposes of contiol of opeiations 
or puce negotiations, but it must also know those elements of cost be- 
yond its control and which, while related to the product aie more m the 
nature of immediate losses than recuirmg costs The situation is analo- 
gous to the lesults produced by standard cost systems m which excess 
costs aie obtained foi all elements of costs including not only laboi, but 
aho mateiial and overhead, m the form of variances foi hboi, mateiml 
overhead, and idle capacity These by long custom have been segiegated 
fiom product costs m the accounts 
The subject is discussed in N AC A Bulletin (vol 23) which states in 
part 


costs previously recognized as piocluct costs aro eliminated from 
product values and absorhed cuiieiitly whenever it appears that the cost 
thus defened in inventories may not be realized thiough the suhseqnent 
sale of the pioduct 


The same authority uiges elimination of excess labor costs fiom 
pioduct cost to prevent fictitious enlaigement ot war profits, with conse 
quent necessity for mventory wiite-downs after the wai 


CHARGING AND ALLOCATION OF OVERTIME PRE- 
MIUMS TO PRODUCTS— When oveitime is to be chaiged to pio 
duction, there is still the question whether it should be charged specifi 
cally or generally If the plant is engaged in a single laige piojeot such 
as the oonstiuction of a ship, all oveitime may be chaiged to it But 
in the majority of oases, overtime is requned because of the over-all sit- 
uation that IS, the jobs that need to be done In other words, not one 
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job but all jobs are responsible for oveitime Theiefore, the oiertime 
should be spread o\or all pioduction Wilson (NACA Bulletin, vol 
23 ) states that in the airplane industry, oiertime compensation is re 
gnided as diiect laboi cost and la distributed as such among the -various 
jobs in the shop He points out however, that other companies charge 
the o’^tia compensation to the job being woiked on dunng the overtime 
hours His oiganization has theiefore developed the following pio 
ceduie 

1 Total hours and total pay earned inelmling overtime compensation, 
aio computed 

2 Total pay is divided by total hours to compute Iho average e£feo 

3 This effective late per honi is applied to all jobs worked on during 
the period 

A special government bulletin (Explanation of Piinoiplea foi Determi- 
nation of Costs undei Government Contiacts) provides that where ov er- 
tinie 19 charged as direct laboi, care must be exercised if oveihead is 
based on laboi cost, to exclude the excess duect labor cost fioin the cal- 
culation base 

Normal Overtime — Not all overtirae is unusual Some maoliinery 
and equipment is opeiatod normally for a production cycle of twenty- 
foui hours 01 at least foi substanti illy more than eight houis Examples 
in point are case haidenmg, gas and elect! ic furnaces, brass dipping and 
drying galvanizing laoquenng and plating The same holds true m 
foundnes where cleaning and grinding, after the melt is run off, aie done 
bj the night shift wh'ch is paid a piemium Such costs are pait of the 


Practice in Accounwno for Diueot Labor Overtimf Premiusis 
V,With respect to inclusion in oi exclusion from goods in process 
and finished goods lov cntoriea) 


Number of 

Pi actice Follow ed Comp ames 

Overtime premiums included in mventoij values 
“ts a cost of direct labor OS 

As an elemoit of manufactmiiig burden 45 

Bj division of vaiiance account eontnimiig ovcitmie premiums 

between mvi ntories and profit and loss JJ. 

Total included in inventory values 
Overtime prerniuirm excluded from uiventoi} values 
Through original entry as variance closed to profit and loss 10 
Through treatment as direct labor variance, closed to piofit and 

loss 23 

Through treatment as burden variance, closed to profit and loss 45 
Total excluded from inventory values 78 

Normal allowance for overtimv, premiums included m inventorj 
By including as an element of manufacturing burden C3 

Total companies 263 

Fig 25 Inventory Values in Relation to Overtime Piemium 
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legulai costs of production Thus the research depaitment of tlie 
NACA reports (NAG A Bulletin, vol 23) 


It seems to be rather generallj agreed that the normal costa involved 
in overtime night shifts and increased employee training aio true costs 
of production and proper additions to the value of mventoiies 

Overtime Premiums on Direct Labor — Tina problem may be viewed 
from two angles 

1 Propriety of including overtime piemiums in inventory values 

2 Specific element to vnich premiums are to be charged 

Tig 26 shows the results of a reseaich study made by the National 
Association of Cost Accountants (NACA Bulletin, vol 22) A con 
sideiable majoiity, though using diffeient methods, neveitheless include 
overtime piemiums in inventory values 


A different analysis is based on the specific method of charging such 
piemiums The leseaich study shows the lollowing results 


Number % 

1 Original charge to direct laboi 99 38 

2 Element of fnctory overhead 16i 68 

3 In variance account closed to Proht and I oss 4 

Total ^ 100 


Overtime Premiums on Indirect Labor — The same leseaioh study 
lefeiied to above shows the treatment of overtime premiums for indirect 
laboi as follows 


4 

5 


Companies including estimated total premiums in inventory 
Companies excluding overtime premiums from inventory 

Companies including a iioimal allowance for overtime pre 
iniums in inventoiy values 

Inclusion in manufacturing burden but did not indicate 
whether included in buiden rate 

Excluded from overhead (shown in vaiiaiioe account closed 
to Pioflt and Loss) 

Total companies 


73 

88 

79 

20 

2M 


Night Shift Premiums — A night shift piemium rate is a specific in 
ciease m pay ovei the legulai oi base pay It is either a specified 
amount pei houi oi it is expressed as a percentage of regular pay 
The NACA research study showed that of 145 companies paying 
night shift piemiums, 83 absorbed the cost in mventones, 57 ohaiged 
them against cuiient income, and 5 explamed their piactices as follows 

1 Normal amount included in inventories excess over normal written 
off currently 

2 Premiums paid direct labor included in inventories premiums paid 
indirect labor written oft currently 

3 Burden rates are established at normal If normal requires night 
woik premium is included in standard overhead and consequently 
m inyentories 
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i In clrpailmenta \^heii, multiple shifts aie usual the piemimn is 
iniliuletl in iionnxl o\erhi.iid iitta otheiuibc charged to current 
opcuitioiia as iinliqiiidnted oicrlieiid 
S In dipntmcnts opeiatiiig iioimallj m tiio or thieo shifts it is m 
cliulrd in costs and inceiitorioa In others it is included m hiirdcu 
iiid tiL-ited m the same uay as occitinie Eiofit and Loss 

The special government bulletin mentioned aboi e states 

Special piemiiims bonuses and oieitnne iiajments if ticated is diioct 
hboi costs should be scpaiatclj stated Fuitheimoic if direct label cost 
IB tlie bibis of oxerhead ippoi tiomnent such special pieniuims homisea 
nticl m Cl time piijinents should not be included in the base for the distiibu 
tiiiii of oitihcud 

EMPLOYEE TRAINING PROGRAMS — ^Emplojce tiaming pro 
grams including appienticeship tiaining hue been accoleiatoil by the 
nai In the N A C A study of 134 companies who answeied qucbtions 
m logaid to the accounting tioatmcnt of the costs of emplojce turning 
59 included such cods in inventoiy tallies and 75 charged them to Piofit 
and Loss The gencial tPiidciicv is foi companies maintaining legulai 
appioiitico couibcs to ohaige them as pait of noimsl oteihead, which in 
turn finds its nay into imentoi-j On the other hand abnoimal or 
excess costs of an unusual peiiod (such as the wai period) aie not to bo 
capitalized 
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Definitions 


MANUFACTURING EXPENSE— Manufactmmg expenses em- 
body all items of pioduction cost exclusive of raw mateuuls and direct 
liboi The lattei two items combined aie teinied prime cost feuper- 
imposed upon piime cost is a class of indiiect oi general expenses 
which, though pel taming to nianufactining cannot be cliaigcd directly to 
the pioduct Ihese expenses aie teimed manufactunng expense oi our- 
deu For example in the manufactme of 10 bionzc bushings to cu'- 
tonipi specifications the law material cost of bionze castings can bo 
definitelj ascei lamed Likewise direct Hboi cost involved in machining 
castings can be exactly computed But it is impossible to identify a& 
part of the cost of these bushings the exact cost of superv ision, pioduc 
tion contiol, powei, blueprinting, and many otliei aeivieos all of wliieli 
aio essential elements of a woll organized plant 

The toim overhead expenses is commonly used as a syiionvm foi 
buiden It is a collective term that includes all items of manufactur- 
ing expense Othei synonyms aie factoij expense, plant expense, plint 
and seivice expense factoiy overhead, oncost, etc By whatevci naino 
these expenses aie Inown, they lepuseiit the most impoitant topic m 
tlio field of cost accounting 

FACTORY SERVICE —Dohr, Ingbram, and Love (Cost Account- 
ing) indicate a geneial dissatisfaction with the tcims m use to designate 
facteiy oveihead, and suggest the teim factory service as being more 
descriptive 

Tlie mdiieot expenses are variously lefeired to aa nonproductive cost 
buiden oncost loading or oveihead It is auggested that the tcima applied 
to indirect costs are entirely iiiappiopriate Burden for inatance ang 
Leats something undesirable or oneioua Nonproductive coat suggests the 
idea of waste or uselessness Loading suggests something botlieisoine or 
iinnceessaiy As a matter of fact the goods or services as a result of null 
reet expenditures are quite us necessaiy and useful as the direct costs dhe 
indirect group includes all costs necessarv and incident to the mamtcnancp 
of a properly equipped and properly operated factory or plant and tactorv 
service may therefore be regarded as a useful factor in coat along w ith 
materials and labor service The element of factory service in costs rep 
resents the charge foi use or utilization of plant service capacity 

OVERHEAD COST — ^This teim signifies overhead e pense which 
has been chaiged mto woik in piocess, it is more commonly referred 
813 
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to as applied expense oi applied buidea Undei some typos of cost 
accounting systems, total actual expenses each month aie cliai-ged to 
production and thus become coats m their entiiety for the same nionth 
In other types expenses aie eliaiged to the pioduct at piedetoimmod 
lates, thn resulting costs being eithei less oi gieatei th in actual expent-oa 
(see Sections 19 and 20 foi oveihead applied to pioduction) 

ACCOUNTING FOR MANUFACTURING EXPENSE -All 
manufaetining expense items must fiiat be accumulated as a total They 
must be distiibuted, m turn, to the pioper manufaclming dopaitments, 
and then applied to the pioduet by one oi moie of a numboi of dif’ 
feient methods available foi that pm pose The aecumulntion of plant 
expenses embiaces accounting pioeedmes foi these items up to tlie 
point wheie they aie, in tuin, distiibuted to production and seiviee de 
paitments The successive steps in expense accumulation aie 

1 Analyzing transactions mvohiiig these costs 

2 Entering transactions on original lecoids and suinmaiy sheets 

3 Journalizint tiansactions in iiroper books of original cntiy 

4 Posting tiansactions to pioper subsidiaiy expense accounts 

5 Posting transactions to piopei contiol account oi accounts 

0 Proiing balance in plant and senice expense oontiol account with 
aggiegate of subsidiary ledger account balances 


Primary Manufacturing Expenses 


BASES OF EXPENSE CLASSIFICATIONS —There aie \au 
oils bases ioi classifying maniifactuiing expenses These howevei ard 
not distinctive within themselves, but aie ovei lapping and inten elated 
Plant expenses may comcniently be classified aeooiding to 

1 Primary accounts based on tho nature or object of expendituie 

2 Functions in relation to departmental activities 

3 Behavior with lespeet to degieo of variabihlj 

PRIMARY MANUFACTURING EXPENSE ACCOUNTS - 
Faetoiy oveihead oi expense accounts aie kept m a manufaetining ex 
pense ledger, to which postings aie made monthly In oidei to differ 
entnte these expenses from expemc claosificiitions on a functional basis, 
they are often refened to as primary expenses A typical subdivision 
of piimaiy mamifactuimg expenses is shown belovr It lepiesents the 
classification lecommendcd in the Unifoim Accounting Manual of the 
Blectiical Manufactuung Industry The airangement and classification 
shown tlieie aie geneially similai to aiiangcments leoommended in the 
uniform accounting manuals foi machinery manufactuung and gear 
manufacturing industiies 


31 Salaries and Wages 


35 Maintenance 

36 Fixed Chaif,e3 

37 Pow er Heat, and Light 

38 Suudiy Expenses 


These major piimary account groups are subdivided and many of the 
subdivided accounts are further divided as shown on the following page 
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Indirect Manufacturing Expenses 


311 SiippniMon 

3112 I oruiinn and Assistants 

3113 Insin (.ton 

312 Cloncni Employees 

313 Servito riiiplojees 

3131 Elevator and Crane Operatora 

3132 Eitockkeepera and Helpers 

3133 Tool Cut attendants 

3134 Helpers and Laborers 

3135 liaihv ay Employees 

8130 Chauffeurs and Garagcmen 
3137 Overtime Allowances 
Buminoup 32 Opebatinc Supplies 
3’! Euel Consumed 
SM Tools 

S’l Insp’cction end Supplies for Lighting 
and Lleetrical Lquipmont 
325 Offloo Suppliu 

SuBonoup 33 OinER rAUtonr Expenses 

331 Personnel Service 
8311 Accident Service 

3312 Hospital Bervieo 

3313 Employee Education and Work 

3314 Employees Hopresentativ e 
3316 Employees Suggestion Awards 

3316 Einploymont Buieau 

3317 Ppraonnil Service Re canh 
3313 Restaurant Opeiatioiia 
3310 GeneralWelfarc 

332 Unassigned Tiiinsportatinn anti Pack- 
ing (Incoming) 

833 Packing (Outgoing) 

334 Shop Losits 

330 Stindiy Other Manufacturing Ev- 

i'sei Rearrangement of Eouipnicnt 
3302 Tclophono and Telegraph 
3393 Tiavoling Expense 
3304 Plant Piotection 
3395 Giounds and Gardens 
3306 Instniction of Apprentices 
3397 Othei Manufuctuiing Pspcnscs 

Stnioaoup34 Rendfiied SemicB 

341 Purchasing Dej ailment 

342 Receiving Department 


SuBoaoup 35 Maintenvncb 
51 Rmldlng and Stnioture 
3611 Office Buildings 
3512 Other Buildings 


3513 Stru 
3614 aeni.._. 
Wiring 


Scrvico 

852 Machine^°ancl Tools 
3521 Machinery 
3622 Electrical 


!2 Electrical Apparatu 
!3 Ovens and rurnacea 


3524 Cxinveyoi Lquipni 

3525 Small Tools ' 

3520 Llectrical Arcossoi 

35S7 Molds Pegs PuiU,«,-ivic5 nna 
Special Tools 
3528 Metal PlnskB 
353 Paundations 

3631 roundalioiis for Muchineiy and 
Electrical Apparatus 
364 Purnituie and rixtures 

3641 1 actory Eixturca and Erimpmonl 
3542 Purnituro and Appliances in 1 ac 
tory Office 

355 Transpoitation System 
3551 Roads and Salewa Iks 
8662 Railway Tracks and Overhead 
Equipment 
3a63 Rolling Stock 
3554 kutomobilea and Trucks (Gas) 
36o6 Electric Vehicles and Trailers 
3566 Other Convey nnccs 
350 Patterns 

SuoaaoopSO ri-xcD Chabofs 
301 Depreciation 
362 Taxes 

309 Other Pixed Charges 
3001 Insurance Property 


8696 Group Insurance 

3606 Supplemcntaiy Conipensslion 

3607 Taking Invciitoric 

3698 Estnblislimont Charges Liqui 
doted 

3600 Pensions 

SoBOROUpS? Power HeatanbLioht 

371 Operating Employees 

3711 Supervision 

3712 Clerical Employe! a 

372 Operating Supplies 

3721 huel CkiiiBumod 

3722 Slcnra 
3728 Water 
3724 Lubricants 

8725 Nondurnblo Tools 
3728 Other Supplies 
378 Maintenance 
3731 Buildings 


3732 SL 

3733 Engines and Turbines 


SuooReop 38 Suansr Expenses 



OVERHEAD ACCTOIULATIOH 


From the piecedmg pnmaiy e'jpense classification note the following 

1 That the major expense accounts may he subdivided into numeroim 
more specilie subaccounts 

2 That these factory expense accounts embody a multitude of detailed 

expense charges which aie made thereto ^ 

That some of the classification merf,e into departmental accounts 
notablj subgroup 34 repieseiiting various seivice department chaigoe 

The extiaordmarily laige number of plant expense accounts leqimed 
by an industrial concern is illustiated by the chait of overhead accounts 
used by rubbei manufacturers (Umfoim Accounting Manual of the Rub 
bei Manufaotureis Association) 

Overhead Expense Accounts 


Expense Materials, Supplies and 
Miscellaneous 
Office and Stationery Supplies 
Printer’s Shop Supplies 
Operating Supplies 
Cafeteiia Supplies 
Mechanical Siipplies 
Packing and Shippmg Supplies 
Garage Supplies 
Coal and Fuel Oil 
Lubricants 

Instillment Repair Parts and 
Supplies 

Jliscellaneous Tools 
Liners and Wraps 
Purchased Power 
Rental ot Equipment 
Unabsorbed Fi eight 
Demuiiaga 

Donations and Subscriptions 
Books and Periodicals 
Telegraph and Telephone 
Association Dues 
Licenses Autos Diiveis Bngi 
neoers and Elevators 
Traieling Expense 
Provision for Pensions 
Miscellaneous 
Indikect Labor 
Supervision Salaries 
Executives 
Superintendents 
Division Foremen 
Foiemen and Snbforemen 
Office and Cleiical 
Clerks 
Paymasters 
Timekeepers 
Draftsmen 
Stenographers 
Messengers 


Indirect Labor (Oont d) 

General 

Watolimen 

Siieepers and Cleaners 
Inspectors 
Elevator Operators 
Truckers 

Setap Collectors and Sorteia 
Cleaners and Oilois 
Weighers and Checkeis 
Taking Inventory 
Repairing Slight D“feots 
Allowances 

Instruction and Learning 
Time Mlowed 
Overtime Allowance 
Mmimiim Wage Allow anee 
Idle Time 
Waiting Time 
No Material 
Pool Material 

Improper Routing of Material 
Machine Breakdown 
No Powei 
No Work 
Accident 
Education 
Athletics 
Sickness 

Molds Lineia and Air Bags 
Changing Molds 
Cleaning Molds Coies etc 
Liners Labor 
Test and Store Air Bags 
Power Laboi 
Firemen 
Engineeia 
Coal Passers 
LTnloading Coal 
Substation Attendants 
Switchboaid Operators 
Meter Men 
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Overhead Expense Accounts {Cont d) 


Indirect Ladob (Ooiii d) 

Welfaie 

lactoiy Council Salaries 
Health Salaries 
Cafeteria Labor 
Technical 

Chemists and Assistants 
Testeia 

Expel imental and Development 
Shops Garage and Yaid 
Shop Labor 
Tool Crib Attendants 
Ciittmt, Dies Labor 
Gaiage Labor 
Yardmen 

Snow and loe Removal 
Stores and Packing 
Stores Handlers 
Packers and Shippers 
Repack Goods 
Depreciation 
Land Impioveraents 
Buildings 


Molds Coies and I 
Liners and Wiops 
Furniture and Fixtuies 
Autos and Trucks 




Building 
Machinery and Equipment 
Molds Cores and Poles 
Lineis and Wiaps 
Small Tools 

Furniture and Fixtures 
Autos and Auto Trucks 

INSURVNCE 

Compensation and Liability 
Fire 

Fidelity Bond 
Tornado 

Use and Occupancy 

Pajioll Robbeiy 

Boilei Explosion 

Plant Explosion 

Riot and Civil Commotion 

Elevators 

Automobile 

Taxes 

Land and Building 
Personal Pioperty 


Meie classification, of accounts does not of itself solve anj thing It 
IS necessaiy to know the datum content of each account, and to insuie 
unifoim distubution of chaiges by the I'suance of mstiuotions thiough 
a suitable manual The following ilhistiation is taken from the same 
manual cited above 


Shop Loss Accounts — ^Ihis is subdivided as follows 

3341 Defective Workmanship — This account is charged with losses due to 
defective woikmanship, eg opuatoi s errors, caielessiiess, bleak 

3342 Defective Purchased Material — This aeeoiiiit is tliaiged with losses 
due to defective materials eithei bought outside oi received from 
aiiothei works or district 

3343 Other Losses Due to Errors — This account is chaiged with losses 
due to eiiors of oleiical employees eg replacement ot lost niateiial 
niateiials ordered iiicoiiectlj oideitiig oi pioducilig in excess of 
1 equireinents expense of cutting down stock materials to standaid 
stock sizes when sufficient mateiial is not available of the stock 
sizes reqiiiied, expense of cutting down stock materials to special 
nonstock sizes when it is impoSbiWe to wait until the speciul size 
can be bought outside, loss on mateiials or apparatus damaged or 
lost in transportation between departments, etc 

The extent of subdivisions m major expense account” v ines with the 

mdustiy, the individual plant, and the degiee of detailed information 
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desiied The following list illiistiates the possibilities of subclassifica 
tions 

Factory Supplies —Fictoiy supplies include scoies of diffeient ex 
pense items A typical classification co-veis 

1 Chemicals § Luhricatiiig Supplies 

2 Containeis 

3 Janitoi Supplies 

4 Giiiulmg Supplies 
Numeious items may be included under each bead Thus the inch 

lect factor> materials and supplies specified foi steel loundnes bj the 
Steel Foundeis’ Society, Inc (Unifoim Accounting and Cost Plan) ate 
as follows 


Foundry Siipplies 
Paints and PaintiiiK Supplies 
Miscellaneous Supplies 


Manupictubi^o Sum lies 
Molding Sand 
Loam 

Silica Sand Giound 
I'loui , ^ , 

Bentonite and Dextrine 

Molasses 

Core Oil 

Coke Breeze 

San dust 

lioundiy Nails 

Qaggei Beds Bai lion and S^el 
Miscellmeous Manufacturing Otx 
pense Supplies 

General Siores M vterials 


General SaoRca Materials 
(coat d) 

Welding Gases 
Sand Blast Shot 
Boll Blacl mg 
Heat Treating Oil 
Fillet and Don el Stock 
Paint 

Shellac Glue Putty 
Eefractoiy Sand 
Shoi cIs and Spades 
Bolts Nuts Washers Screws and 
Nails 

Hose and Hose Connections 
Sleeves Nozzles, and Stopper 
Heads 
Small Tools 
Shop Castings 
Boiler Compound 
Oils Qi eases and Gasoline 
Ties 

File Clay 
Chill Pieces 

Flask Clamps Bolts etc 
Miscellaneous General Stores Me 
teiials 


SleeVes ai£T% 

Grinding Wheels 
Welding Carbon 
Welding Wire 

Indirect Labor Expense Accounts— The mdiiectlaboi expense ac 
counts recommended foi steel foundries by the Steel Foundeis’ Society, 
Ino (Umfoim Accounting and Cost Plan) aie as follows 
Bunnei Cup Mai era 


_ n and Assistants 
Cleiks 

Furnace Helpers 
Furnace Chaiges 
Melteis 

Shakeout Labor 
Cleaning Up Sand 
Flasl Fitters 

Ladlemen and Helpers (Pouring 
from Shank Ladles) 

Pafte^^and Core Camera 


Tool Tenders 
Pouring Labor — Bull Ladles 
Core Pasters 
Oven Tenders — Coie 
Plate Handlers 
Sand Delivery 
Oien Tenders 

Loading and Unloading Ovens 
Apprentices 
Process Inspection 
Departmental Trucking 
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Otlici Pattern Laboi Taluu Inventory 

Ocen rencleib— Uiy Mold Ovena Coie Ciimtis 

Iiullo Kepauniff Tumbling Band L 

Siiiid Mixing — Milling and Redaim feand Blaating 

mg Sih age Welding 


Salvage Straightuiing — Pic s Oper 

Watdiiiien and Janitors Gcnei il Laboi 

rind Diiveia Idle Time 

"Uunteiiante Inspection Vacationr and Siclnes (Salaried 

CiniieniLii Employees) 

Jinking Gauges and Templates Allowances and Oicitiiiic Preim 

Weigliiiieii urns 

Insurance Expense— Insuianoe may bo classified m detail as follows 


Automobile Factory 
Boiki Explosion 
C ompcnsatiouj Workmens 
FlcMitor 

]i ictory Building Fire 
1 actory Equipment Fixe 


Group 

Pay Kill Robboiv 
Raw Material Inventorv 
Riot and Cnil Commotion 
Tornado 

Use and Occupancy 


Miscellaneous Factory Expense — Miscellaneous factory expenses in- 
clude a \ ariety of expense items difficult or impossible to classify imclei 
othei headings Thus one clcctiicnl manufxctiiier indudes iindir this 
heading the following 


J oss on short ends which cinnot be cbaiged directly to manufictiu 
ing 01 dels 

Anahrmg and testing materials (iiicludmg samples) 

Unapplied demuriage 

4U iieeessaiy expenses clue to travel ot emplojces in connection with 

factory aotnities 

Unassignable freight and expiess 

Freight on patterns rcciived from othci works oi outside foundries 

Uuassi„iinb!e inotoi hauling by outside eompann s 

Premium on employ ees’ bnml 

Pay of employees on military duty 

Suggestion awards 

Court fees and othei legal expenses Inchuhiirt pay of witnesses and 
attorneys when they relate sokly to manufacturing lUpaitmciits 
Jlcmbeiship fees and expenses of maiiufacLiin i s asauciatum 
Meals foi employees woilting oyeitmie 


In addition to nunxerous indirect laboi, mdnufttctiiuug supphoa and 
goneial stoics accounts specified for use in steel foimihie'- the Unifoim 
Accounting and Cost Plan mentioned above recommends the use of 
miacellaneous expense accounts as follows 


Provision foi Rehning Furnaces and Piiidiascd Powex 

Crucibles Watex 

Production and Equipment Royal (»is 

ties Dnnl ing Water and lee 

Flasks Outhide Trucking Expense 

Loss on Defeetiycs, Before Ship I icenso Fees 

ment Tire Fxpense 

Provision for I oss on Defectnes Outside Physician’s Fxpensa 
After Shipment Outside Hospital Expense 
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Safety SiRns 
Hospital Supplies 
Welfaie 

Undistiihuteil ■Ueitliintf Charges 
Undistributed Fi eight 
Demuiinge and Car Rental 
Chemicals 
Lngineei mg Fees 

Experimental or Deielopment Bx 

Photostat and Blueprinting Paper 
Refuse Expense 
Tiaielim, and Entertainment 
Automobile Expense 


Telephone 

Telegiaph 

Postage 

Printing and Stationery 
Outside Iiisiiection 
Repaiis Lahoi 
Repairs Material 
Repairs Miscellaneous Expense 
Taxes on Buildings 
Taxes on Equipment and Im entoiies 
Depreciation on Buildings 
Depreciation on Equipment 
Insurance General on Buildings 
Insurance Geneial on Equipment 
and Inventories 
Insuiance Emploj ei’s Liabilitv 
Insurance Gioiip Life 


CONTROVERSIAL MANUFACTURING EXPENSES -A ch 
vergento of opinion exists among accountants and manageis in mdiistrj 
with ipspeot to ceitain manufacturing expense items The piinoipal con 
troveibial items nie as follows 


1 Administrative expense 

2 Intel est on plant investment 

3 Depi eolation on basis of leproduction cost value instead of on on 

inal CO t basis “ 

i Taxes of various classifications 

General Administrative Expense — ^Divisions of an mdustnal business 
are those which lepiesent the puncipal functional activities, namelj, 
manufactuiing, maiketing, administiative, and financial To most cost 
accountants the only expenses to be leflected m the cost ot pioductioii 
aie those eyienses mouiied exclusn ely in connection with manufactuiing 
aotivilies Fiom a less oithodox cost accounting viewpomt a poition of 
geneial administrative expense is also included m manufactuiing expense 
on the theoiy that the pimcipal function of the geneial oxeoutivo gioup 
is that of policy loimufation foi the entire business The pioportion of 
geneial administiative expense to be piorated to faotoiy expense each 
month vanes foi each plant The chaige may be made in a number of 
different ways 


2 


Use of some arbitnrj percentage figure 

It maj be an amount based on a sliding scale i elated to produotno 
output 

It mav be a uniform monthly peicentage computed from a statistical 
anal} sis or stud} of the time devoted by the general executiv e group 
to plant polic} 

It may be proiated on the basis of the production and distiihution 


In this way after the total geneial administiative expenses have been 
acoumulated foi the month a piopoitionate amount is tiansfeiied bj 
]Oumal entiy to Manufactuiing Expense 
The chief aigiiment against mclusion of general administiative ex 
pense in manufacturing expense is that such a practice tends to inflate 
the cost of production thiough the mflation of in ventoiy values of work 
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,n piocess finishea goods, as -nell as cost of sales The inflated cost of 
sales, in turn, lesults in a misstatement of profit foi a gncn peiiod 
Interest on Investment — ^The question of whethei oi not inteiest on 
investment is a piopei charge to pioduction cost has not been definitely 
settled, and must bo answcied bj the management of each oiginization 
Such imputed interest may be an impoitant factoi wheie laige mienttny 
mines aiP tied up for long peiioda, as is the case in aging iirocesses for 
tobacco inventoiies bonded liquor, etc The problem is well stated by 
Van Sicl le (Cost Accounting) 

The eaiKtioii lies m its ecoiioniic interpiotation Just as leiit is the le 
tmn foi the use ot land and ivages the letuin for the workmans labor so 
inteiest is conauUied as the letuin for the use of capital Included in the 
pioponents of this aigunient aie economists enguieuis plant inanageia 
iiiul ouneis who adlieie to the ccononue mterpietation of pioflts ‘Ret 
pioflt’ to them usually means pure profit ivliiih is the piofat that is 
attributed to the compensation for the risk token in cariyiug on a husiness 
enterprise 

Ihe niteiest exeliisiomsts aie nccomitnnts ongxnceis and husiness man 
ageis and owners who interpiet net profit to mem the dilfeieiuo between 
leienuo and the iietual cost and expense of obtaimiig the revenue 
It IS the contention that capital tied up in mafemls and other 
assets should return inteiest on capital befoio profit is determined 
But mtPicst on investment is not peimiUed as a deduetion foi tedpial 
income tax pm poses If it is included m cost and thcipfoie in inventoiy 
on hand, it must bp excluded in aiiivmg at taxable mcome Coneciniug 
inteiest on investment, the Cotton-Textile Institute Inc ( V Method of 
Piedcteimining Costs in Cotton Yam Mills) has the following to say 
Believing that the continued operation ot a iiianutactuimg enteiprise 
which poisisteiitly fails to return a noimal cuiicnt rate ot inteiest on tlie 
investment is economically unsound that an ludiistry genei dly so situated 
could not hope to attiaet new capital and that iinesturs aie not pistiflcd 
in iiieuniiig the risl s niculent to the conduct ot a maiinfartnrniK elite rpi iso 
unless its returns exceed emrciit inteiest rates we have uiiludod in the 
overhead budget a chaige for inteiest at 6% on the amount of cipitul 
uoimally reqiuiod in the eonduet of the husniess 
Tile details ot the development of the inteiest ehaige consist ot detcimm 
lUf, the value of the normal inventoiies of cotton stoil lu pioctsa fimslitd 
goods, supplies cash etc, vvhnh a couseivative estimate wtuild indicato as 
the uiiuiinuin neeessaiy for ethcient conduct ot the busnu s Inteiest at 
0% IS then eompiited on the piintipal amount thus cstabhsheil All of tins 
inteiest charge is distnhuted as an item ot ovtilioad except the inteiest 
on cotton inventor} Iha litter has been tieated as a pciientago to ho 
added to the cotton waste factor This proeedme was follow el iti order 
to rcndei this poition of the inteiest charge os flexible as the cotton price 
itself as its amount noimally depends upon the cotton price 
In gpneial, accounting piactice has giadually crystallized against the 
inclusion of imputed mterest on the books An interesting compiomi e 
IS one offered by Van Sickle cited above who charges the interc t and 
then pioceeds to eliminate it again A monthly journal entry is made as 
follows 

Oveihead Expense (Interest on Plant Investment) $3 000 00 

Reserve for Interest on Plant Investment $o 000 00 

To ehar^e Januaiy operations with inteiest on iilant 
investment of $1 000 000 at the rate of 6% pei annum 



OrPRHE4.D ACCUMULATION 


902 


[bee 17 


The puipose of the lesene account is to act as a valuation account 
le , as an offset to oveistatod work in pioccss and finished goods mien 
tones When the goods aie sold the cost of sales is then adjusted ihioueh 
the leseiie 

Assume oieihead of $30 000 eacliidmg intcic^t on imcstmcnt, and of 
$36,000 with mteiest included clisliibuted as iollow 


lu Woik in Process 
In Fmihlied Goods 
In Cost of Sales 
Total 


$ 107143 
7 142 8(> 
20 785 71 

815 0110 (1(1 


The interest is then pioiated to the aboie accounts on the folloiving 
basis 


1 AVoil in Pi oc OSS 111! onto] 1 

X t. 1 071 43 = $ 163 06 


2 


Pinibhed Goods Ini entorj 


1 020 40 


3 Cost of Goods Sold 

$26 785 71 = 


3 820 54 
$5 000 00 


Thus the “um of the fiist two items ($1 173 46) is letamcd in the lesevie 
ivhile an adjusting entiy is made to collect the piofits lopoited at tlie 
end of the fiscal j eai 


Peserie for Inteiest on Plant Iniestnient $3 820 54* 

Siuplus 

To 01 edit surplus nith ineome imputed to the use 
of capital 

* 1 or the annual amount Instead of this monthly amount 


$3 826 54* 


Compaiatiie lesults aie shown in Fig 1 The cliffeienee in not profUs 
lepresents the mteiest mcluded in the cost of sales 
Depreciation on Reproduction Cost — Appiaisal of plant piopcity and 
equipment maj disclose a “lepioduction cost new” flgiue that is giciter 
01 less than an oiiginal cost basis The result of adopting a lepioduction 
cost base when it is abo\e actual cost toi computing depieuation is to 
oierstate cost of pioduction, woik in piocesa, and finished goods imen- 
tories as well as cost of sales and to undeistate the not piofit for gnen 
period If lepioduction cost is less than the actual cost the accounts in 
which pioduction costs aie leflected are understated An adjustment to 
collect imentoij’' lalues and cost of sales is necessaijr m ordei to show 
an accurate piofit The adjustment is similar to that made in connec- 
tion with mteiest on plant mvestment shown aboi e 
Taxes as Manufacturing Expense — The control eisy evisting with 
respect to propei handlmg of taxes is described in a study compiled by 
the Reseaicli and Technical Seivice Depaitment of the National Asso 






PllIMAEY MANUFACTURING EXPENSES 


005 


ciation of Cost 4oeoiiiitants The study embodies data submitted by 750 
niembeis who supplied leplies to a questionnaiie It indicated consid- 
erable variation in the tieatment of ■vaiious taxes in the account A 
siimmaiy is shown in Fig 2 (N 4.C i Biillelm \ol 20) 

Anothei investigation by the same authoiity coveied factory payroll 
taxes only (N ‘VC A Bulletin, vol IS) The consensus of opinion seems 
to be that pay: oil taxes whether on diiect or indiiect laboi, lepie^ent 
additional labor cost The following is a summaiy of the methods em 
ployed by the 260 organizations involved m this study 

1 22 coueeins reported that payioll taxes were included in the basic 
labor rate us an element of direct laboi cost 

2 iO companies leported the use of a fixed percentage applied to Hbor 
cost Under this plan pajroll taxes are tieated as a kind of labor 
burden and nic applied to jobs, processes, product lines etc at a 
fixed per cent 

3 131 numbcis reported that taxes on laboi arc included as an clc 
ment of factory overhead 

4 76 ineinbtis itported payroll taxes as being included in general oi 
administrative expense 

5 10 inembeis leported use of miscellaneous methods 

In lecent yeais a controveisy has been staited concoining the pro 
pricty of moluding federal and state income taxes in the cost of pro 
Suction despite established theory that income taxes icpresent a shir- 
ing of profits with the got emment The subject has been piesented by 
Arismaii (N A C A Bulletin, vol 18) as follows 

In Older that earnings may he sufficient not only to meet the gi owing 
demands foi taxes but in addition tlieieto to piovide an adequate return 
to the stool holder and to further piotect his inteiests by leaving vn ample 
reserve in suiplus to place the business on a sound economic basis it is 
pioposed that income taxes both federal and state ho included as an 
element of cost 

The same authoi refeis to a study made by the National Industrial 
Contoronce Board published in their Bulletin (Maicli 20 1931) Tlie 
statistics gathered there cotei leports on income fiom 89,085 manufac- 
tming coipoiations Aiisman concludes 

that the i tturn on invested capital to the stocl holder and to busi 
ness IS too low and tnat soiiio nitans should be taken to lueitast the ouin 
lugs ot the hubiuesB If income tuxes wcie included in coat and secured 
from the consumer in the sales piite, this would make a siihstantial ton 
tiibution to the earnings 

The National Industrial Confeience Board also points out tlie giow- 
ing tendency of passing taxes on to the consuniei through the estab- 
lishment oi sales taxes (Bulletin, July 10, 1935) 

In addition to sales taxes, we hate been eonfionted with processing taxes 
dm mg the past few yeais These taxes weie passed on to the consumer in 
manj cases because they weie eontaiiicd iii the piiee of muteuals where 
one manutactiuer created the miteiinls and sold them to anothei who m 
turn fuithei fabricated the pioduet or aitiele into a finished product foi 
sale to the eousumei These processing tuxes were included lu costs and 
etentualli tound then way to the consumer in the sales pi ice It is be 
hated that Social Security taxes aie being included in costs and are con 
tamed in the total cost on which sales prices aie set 
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Vanable Manufacturing Expenses 

CHARACTERISTICS OF VARIABLE EXPENSES— Manufac 
tunng expenica aie also daasihed acLording to degiee of then lauabihty 
rhis olaasification discloses a tlueefold gioup ot expenses as follows 

1 Variable expense items 

2 A on variable expense items (fixed charges ) 

3 Partlj vanable expense items 

A vanable expense item is one whose total changes in piopmtion to 
changes m output Doubling the output doubles the expense There 
aie very few expense items which are either 100% vanable or 100% 
fixed Note that vanable expenses are those whose totals change Ex 
piesscd in tcims of unit costa this type of expense shows constant costs, 
as illustrated m table shown below 

Variadle Expenses Related to Unit Costs 
Production units 50 000 00 000 

Total expense 5>50 000 $00 000 

Unit cost $1 $1 

A given vanable expense item may have a higher degiee of vauabihty 
in some plants than in otheis, because of different degiees of control 
exeioised bv diffeient manufaotuimg concerns, and also because of an 
increased rate of output As pioductive output increases fiom one to 
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two 01 thiee shifts a day, some variable expenses uicieaK.e out of pio- 
portion to the luciease m pioduction 
PLOTTING VARIABLE EXPENSE — When charting vaiwble 
expenses, different curves lesult, the diape of the cuive depends on the 
degiee of vaiiability oi the account in question In Fig 3, line A lep- 
resents a condition of 100% vaiiabihty Thus, at 2a% of camtity, tiu 
expense is $130, while at 60% of capacity the expon p is $300 The actual 
\ Illation may be as shown m lines B oi C Line B shows a gridiml ac 
celeration of expense as output is stepped up, the slope of the cuul 
becomes steepei Line C shows a laigc change at fiist then tapeis off 
with increasing output In geneial, tlie slope, i o , the steepness of the 
line, deteimmes the degieo of vauability As the slope incica«es the 
change m expense becomes moie pronounced 
EXAMPLES OF VARIABLE EXPENSES —Among moie com- 
monly accepted vaiiable manufacturing expenses aie the following 

ifcfectiTc Work Losses 
Lcnuuiage 
luel 
mat 

Inclireet Labox (hourly rate basis) 

IiiBiiianoe Woikmen’s Compensation 


Maiiitenanoe of Buildings, Maclim 
ci> and Eauipment 

Lohning Expense Furnace 
The salient fentuiPS of some of these aie discussed below 
Compressed Air — This item of manufactuimg expense usually vanes 
with a high degiee of unifoimity with \aualioiis in output The reason 
iniy be that oompies«ed an is not allowed to blow oft unrcstiictodlj 
When not needed, it is turned off When ehaitod, the cune of com 
pieesod an costs appeals iiregiil ii This is due to leakage in tanks and 
pipe lines when compressed an is not m u®e 
Demurrage — This is a variable expense item that aiisos m connection 
with the failure to unload cmloads of raw matenals within a lequiicd 
time limit allowed by the railroad company It is an item of expen o 
that IS incurred when business activity comes close to oi exceeds the 
omt of normal opeiating activity It resembles line B in Fig 3 Vs 
usiness activity increases, carload shipments gieatlj incieaso and the 
storesioom unloading labor gang often falls behind in its work 
Fuel — ^This covers such items as coal gas oil, coke, wood and cliai- 
coal The expense incurred for these item® vanes unifoimlv with output 
except for fuel used m producing steam for generating power The fuel 
expense in this latter instance usually varies with the number ot pounds 
of steam piodiiced 

Heat — This expense item shows twofold variability 

1 Seasonal variance 

2 Variance related to productive output 


Repairs 

Royalties 

Spoilage 

Supplies Shop 
Supplies Factoiy Othco 
Taxes Social Securitv 
Telephone and Telegraph 
Tools Small 

Transpoi tation and Tiaveliiif, Ex 
penses 

Waste Disposal 
Water 
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The seasonal variance is more pionounced In moderate climates no 
building heat expense is inquired duimg the summer months Durinr 
the ivintei months this item is at its peak, the smaller amounts beine 
inoiuied dining the fall and spimg months A decline in productive out 
put has only a limited effect on the steam heat expense the cun e for 
which may be m the toim of a hoiizontal lino indicating n nomariable 
expense The chaitmg of this item is moie complicated than it is for 
almost any othei expense item, because of its Iwolold variability Heat 
expense for each month of the jear may be chaited m oidei to estiinale 
total annual heat expense This total expense is du ided by 12 m cider 
to asccitain the aveiage monthlj amount to be charged uniformly to 
each month’s opeiatmg expense This is the normal oi standard buiden 
plan If actual monthly heat expense is shown giaphically, the cunc 
yaiios m accordance with the mean axerage temperatuie of each month 
and the peieontage of productixe activity 
Where a plant genoiates its own electric power, steam heat is usually 
piovided fiom boileis in the poweihouse Even if powei is not gen 
ernted steam may be pioduced foi heating purposes exclusively A pio 
duction cost sheet must bo provided foi the total monthly steam cost 
per 1 000 pounds of steam produced A poition of the steam cost nieaa 
uied by metei is chaiged at the monthly unit cost per 1000 pounds to 
Steam Heat Expense The remainder of the steam pioduced is trans 
foiled to another cost sheet used to assemble the cost of geneiatmg dec 
tiic powei 

Indirect Labor — In some cases this tvpe of expense tends to van 
most uniformly with productive output In others such as foiemcns or 
other stipeivisoiy compensation the expense is faiilv constant 
Workmen’s Compensation Insurance — This item may oi may not 
include the amount applicable to dnect laboi Howevei workmen’s 
compensation msuianoe applicable to mdiiect laboi pajioll, as well as 
diieot laboi where it is charged as oveiliead, vanes almost unifoimly 
with pioductive output 

Light— Light is sometimes included as an item in a composite ex 
pense account called Building Occupancy If light expense is handled 
as a sepal ate item of expense, it vanes roughly with pioduotne output, 
like cun e C m Eig 3 The reason foi this is that some public utility 
companies oflei a sliding scale rate stiuetuie to mdustiial consiimei'a 
With incieased kilowatt-lioui consumption there is a decreased late per 
1,000 kilowatt-houis consumed Wheie an mdustrial concern pioduces 
Its own powei, the unit cost of a thousand kilowatt-hours tends to de 
oiecise with mcieased output and vice v'ersa, because of the effect on 
nonvaiiable expense reflected in the cost of production 
Water — Water is requiied both for production m many plants and 
for drinlcing and cleaning puiposes m all plants Ceiamio factories, glass 
plants, and steel mills all requiie laige quantities of w atei in connection 
with their productive opeiatious Except wheie watei constitutes pait 
of the raw mateiial content of the piodiicl it is to bo considered as 
manufacturing expense, loughlv vaiymg with output 
Power — Power vanes with productive activity similar to light ex 
pense (line C, Eig 3), especially wheie a sliding scale late stiuctuie is 
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offcied by the local utility Wheie an industnal concern generates its 
own electno powei, it must produce its own steam The steam iihod to 
i,tnerate electiic eneigy is metei-measurtd in oidei to asceitam its cost 
based on the kilowatt-hour generated, and the cost pei kilowatt houi 
Tins cost m turn is tiansteiied at the unit cost piicc to the departments 
tODMiming the powei 


Nonvanable Manufacturing Expenses 


fixed charges — Nonvanable expen^ea aie commonly lefeiied 
to us fixed chargea Few manufactuung expenaes aie lOO'/o hxed A fixed 
charge la defined as one whose total remains constant oi whoso total 
does not change with changes m output within the limits of plant cipac- 
ity When reduced to a unit cost basis howevci, such cluiges viry as 
sliown in the illustiation below 


I'lXID ClIlROES EULirFD TO Unic Costs 


Pi eduction umta 60 000 00 000 

1' ixed chaigcs $30 000 $30 000 

Unit coat $ 00 $ 50 


When plotted, fixed chaiaes aie indicated by a horizontal line This 
type of expense items is becoming constantly more impoitant btoaiwe 
of moieaaing use ot expensive automatic machinery in modem produo- 
tioii Underlying the idea of mass production is the desire to clocieaso 
unit costs by increasing production 
Fixed chajges may mso be defined as those representing a constant 
sum for a given accounting or fiscal peiiod, by contiast vauablo charges 
icpiesenfc a constant sum per unit of product Tints straight-Ime depre- 
ciation in effect charges a fixed amount pei month or ycai On the other 
hand the service output method of depreciation charges a giv en amount 
per unit In the former case, depreciation is a fixed charge m the latter, 
a vaiiable chaigo 


EXAMPLES OF FIXED CHARGES — Fx .mples ot nonv mable 
manufacturing expenses aie 


Geneial Adnumsti itn a Expense 
IJcpiociation 

Dues, 1 uclory Employ ee Association 
Insurance 

Interest on Plant Investment 
Inventoiy Losses from Obsolete Ma 
teimis Scrapped 

Inventoiy Shriu! age fiom Theft 
W aste etc 

Leased Pioperty Impiovemeiits 


\nu)lUzatiou 

Medic d Fees 
I’atents Amoiti/atiou 
Iveair ingomcut ut Equipment kniui 
ti/ition 
Rent 
Repairs 

Subscriptions Factory Pciiodicnls 
Taxes 


Some of these aie briefly described below 


General Admimstrative Expense — ^The amount tinnsfeiied from 
month to month to Manufactuung Expense may be a lump sum and, 
if so, amount lepiesents a const int chaige If the amount tiansfeired is 
a percentage of total general admimstiative expense, it is likely to fluc- 
tuate fiom month to month This is due to the fact that some van ible 
Items aie included in the group account Admimstrative Expense 
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Depreciation — ^Depreciation is a fixed chaige when its calculation 
jields a imifoimlj equal monthly chaige, this is the case undei stinight 
line or fixed peicentage of cost method The fixed pei cent age of dimm 
ishing value method of computing depreciation giies a decieasmg an 
nual depieciation charge, but each jeai’s chaige is diiided by 12 and 
thus produces a constant monthly depieciation expense Depreciation 
can, howeiei be conceited into a \aiiable chaige by changing the ba^ns 
of computation If depieciation is computed by the woiking houis 
method, the pioduction oi service output method or the mileage opoi 
ated method (m case of factoiy automobiles), amount of this expense 
Item varies piopoitionately with pioductive actiiity 

Factory Employee Association Dues — This item is also classified 
as fixed It lepiesents dues paid bj the companj foi its employees As 
the expendituie is incuued it is chaiged to a Piepaid Dues ar count 
Thiough monthly adjusting entues the expense is spioad e\enly oicr 
the months to which the dues apply 

Insurance— Expenchtuies for msuiance piemiuma for all tjpes of co\ 
erage, except wuikmen’s compensation, are charged to n Prepaid Insiir 
ance account Details of policies aie lecorded in an insurance register 
These data pioiide the basis foi asccitammg the monthly expense pro 
ration, which thus becomes a fixed monthly chaige 

Inventory Losses —Ini entoiy losses that aiiae fiom law matenals 
soiapped oi obsolete aie accounted for usually m one of two ways 

1 Ilaw matenals mi entoiy loss is sometimes shown as an end of-the 
year adjustment thiough Profit and Loss In following this piaotioe 
the chaige does not aftect manufacturing expenses Consequently, an 
adjustment made m this mannei is not leflected in the cost of pioduc 
tion 

2 A bettei accounting tieatment is to mclude this loss m Manufac 
tunng Expense, iii oidei that it, m turn, maj be lefleoted m the cost 
of pioduction Past expenence pioiides a ba^is for estimating tlie lo« 
fiom tins source The estimated annual raw matenal mi entoiy loss 
from seiapped and obsolete pieces of material is anticipated at the be 
gmnmg of the fiscal yeai Equal monthly charges based upon the annual 
estimate aie then made thiough adjusting entues, hence, this expense 
becomes a noniaiiable item 

Inventory Shrinkage —Shrinkages occui in law materials for a num 
bei of leasons Some matenals are pilfered oi stolen, some are lost 
through sweeping and cleaning some aie taken fiom stoiesioom stock 
without a pioper stores lequisition etc This type of loss may be ac 
counted for as an end-of-the-j ear adjustment but monthly production 
costs are moie accuiate if the loss from this source is estimated and ac- 
counted foi bv monthly adjustments Eegardless of the leason, shimk- 
age should be anticipated and reflected as an item of expense m the cost 
of pioduction The annual total is approximated from an ai erage of 
piior jeaia’ mientorv adjustments The estimated loss is then divided 
by 12 to provide the monthly nomanable expense for inventory 
shrinkage 

Amortization of Leased Property Improvements — This is a non- 
vaiiable expense because the expenditure is capitalized and then amor- 
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tjzed m equal annual and monthly mstalraents o\er the peuods that 
ificeiie the buneht fiom this exponditme 
Licenses —Plant automobile licenses, boilei licenses, plant building 
elc\atoi licenses, etc, aic expenditures charged to prepaid accounts In 
turn they aie icducod to manufactuiing expenses and pioiated evenly 
over the periods of time to which they apply 
Medical Fees— This expense item falls nndei nom amble classifica- 
tion when an outside physician is paid a fixed monthly fee to piovide 
phisical examinations and medical attention coveimg injunes to plant 
emplox ecs 

Patents Amortization — ^Patents nio capitalized at acquisition The 
capitalized cost is spread m equal annual and montblj msfalnients over 
a 17-yeai peuod, oi m a shorter period of time it obsolescence is intioi- 
pntod 01 foreseen The equal monthlj charges constitute nonvsmble 
expenses If patent is amoitizcd on a pioduotion basis, it becomes, of 
couise, a vanable expense 

Kearrangement of Equipment — ^The expense involved m rcananging 
machmeiy and equipment in a plant is a piopei item to capitalize, be 
cause the benefit received from the reaiTungement is lellectod in m- 
cioased future pioduction The niimbei of veais ovei which the benefit 
attiuos is the basis foi piorating the capitalized expense In some indus- 
tries, eg the automobile industiy, each change of models involves a 
leariangement of equipment, the expense for which is charged off din- 
ing the model year If equal amounts aie written off monthly, the 
charge is fixed if the araoitization is based on pioduotion, the chaige 
of course is variable 

Rent— Rental expense for plant buildings and equipment constitutes 
a cuiient monthly expenditure of uniform amount Heme rent is a 
nonvanable expense item 

Repairs — This expense is classified as fixed wlien annual lepnii ex 
pense is estimated at the beginning of a fiscal yeai, and then pioiatcd 
in equal monthly charges This accounting procedure is often follow od 
m connection with building lepnirs, and with lepiirs to lienj onuip- 
inent that is infrequently oveihnuled Under this plan, the uniform 
monthly expense chirge is offset bj credits to an aetoimt. Reserve for 
Nonrecurring Building (or Equipment) Expense \s occasional build- 
ing lepairs are made they are charged agamst the Reseive foi Non- 
lecuinng Building Expense In this way the lepair charges are stabi- 
lized and actual building repairs made infrequently but in large amounts 
are pi evented from distorting the total plant expense, aa would be the 
case if they weie treated as variable expenses 
Subscriptions to Factory Periodicals —This item is capitalized m a 
prepaid expense account if it represents a substantial amount The capi- 
talized expense is i educed to a nonvanable expense item by equal an- 
nual and monthly expense charges 

Taxes — Plant property taxes paid m advance are treated as a pre- 
paid expense, and proiated m equal monthly instalments for the year 
to which they apply In the event that plant property taxes are ac- 
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Clued the monthli' aceiual charges are equal and thus also lesult m a 
nonvauable expense item 

Poi othei examples of fixed chaiges see account ohssification of tlio 
Electiital Manufdctuimg Industry, earlier in this Section 

Partially Variable Manufacturing Expenses 

CHARACTERISTICS OF PARTIALLY VARIABLE MANTI 
FACTURING EXPENSES -A partially variable or seini-v aimble 
manutacturmg expense item is one that \aiies with production within 
certain limit-, and icmain-> constant at some stages of productive out 
put Such Items increase in amount ns production increases but the 
increase is not unifoim m the case of vaiiable expenses Actualh a 
serni-v aiiable expense item mcieaaes m incremental steps as pioduction 
increases from the shutdown pomt to the theoretical maximum outnut 
point (Fig 4) ^ 



Fig 4 Foremen Expense in Relation to Productive Output 

A policj Usually adhered to by management at the shutdown point 
IS to keep a nucleus of the depaitmental executives To discharge the 
key factory executives lesults in a disruption of production when fao 
tory opeiations aie lesiimed As production activity increases, how 
ever, the volume of pioduction lequires gieatei supervision Come 
quently, some additional clerks stenographers, and assistant foremen vie 
hired This brmgo about the fiist increase m semi v aiiahle mdiiect labor 
expense With still fuithei mueases in output, moie increases occur in 
mdiieot labor expense, until the maximum amount is reached 




PARTIALLY VARIABLE EXPENSES 


013 


Sec 17] 


These different uspects of a semi-vaiiable expense item aie gnipluLaih 
noitmjed in Pig 4, in the case of salaiies of foiemen The chait shows 
ti fixed oxpLiiae of $400 foi anj level of pioduction from 0 to 2j% ol 
capacity At lliat point a sudden intiease takes plate, piobably the hir- 
ing of an assistant foiemm The expense then becomes constant at $700 
until the output leaches 60% of capacity 4nothoi ineiease then tikes 
place and the expense again becomes fixed this time at $1 000 The 
exact allowancorf aie usually smoothed out by drawing a cuned line 
tliiough the mid-pointa of each inciemental step, as shown m Fig 4 
COMPARISON OF SEMI- VARIABLE AND VARIABLE EX- 
PENSES — IV hen plotted, x aiiable expense items may indicate a convex 
cuuc us m Fig 3 (cuive C) foi such expense items as heat, light, and 
powci Semixaiiable expense items, likewise, may indicate a oomex 
cune when the succossue steps of increased expense are smootiied out 
ns m Fife 4 Thcie is thus a similarity between cuixcs foi the two tjpes 
of expenses Howevei, a tiue vaiiible expense disappears when the out- 
put falls to zero (Fig 3, curve C) In the ease of a paitially vaiiable 
Item some expense element lemams even at the shutdown point (Fig 
4) The leasoii loi smoothing out the inciemental steps is that the 
smoothed cuive provides theoretical expense amounts at each percentage 
point of productive output Those amounts are necessary w hen a flexible 
expense budget is used in conjunction with a standaid cost sjstera 
Eximples of semi-v ariable expenses are the various expense accounts 
for mdiiect laboi paid on a monthlj salary basis instead of an hourly 
rate basis These include such cla sifications as faotoiy office clerks 
foremen, heads of sen ice departments cost accountants, engineers, paj- 
irnstei pui chasing agent stoieskecpei, wcifaio managei, shop superin- 
tendent, factoiy office stenogiapheis and the vvoiks managei 
IMPORTANCE OF CLASSIFYING EXPENSES ACCORD- 
ING TO BEHAVIOR — An understanding of the behavior of manu 
fattiiung expenses is essential m connection with 


1 Conti ol of such expenses 

2 Computation of pi cdctcrmineil burden lates 

3 Construction of mamifiituring expense budget 

4 Effect on umt cost of piodiiction 

Fiom the viewpoint of control, variable expenses are the most oasilp' 
controlled, while nonvaiiable manufacturing expenses are least susiepti- 
blo to control , , , 

Predetermined burden rates should be developed to show the com- 
ponents in terms of vanable and nonvariable expense items This is 
paitioulailj necessary it under- and oveiabsorbed burden are to bo 
analyzed to show the amount applicable to variable expenses (control- 
lable variances) and the amount applicable to nonvariable expenses 
(volume vaiiances) , , 

In prepaiing factory expense budgets, the expenses incorporated 
therein are airinged m gioups according to then degree of vanabilitv 
- one of the pimcipal factors m the preparation of 

-r cje. 


The budget, in turn lo uuc v/* v-** — — — 

predetermmed bmden rates, in the control of expenses, ana ii 
velopment of differential cost analyses * * * 

Different types of expenses exeit different effects upon unit costs ot 
production The geneial tendency of all vanable expense items is to 
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incre'i'ie in amount moie or less proportionately to tlie productive out 
put It necessarily follows that the unit variable expense tends to re 
main fairly constant The total nonvanable expense remains constani 
inespectne of the \olume of output Thus, unit nonvanable expenses 
tend to fluetiixte Fig 5 illustiates the tendency of unit costs to decieast 
with inci easing production 



PER CENT OF MAXIMUM OUTPUT 


Fig 5 Relation Between Volume of Output and Unit Depreciation Costs 

RELATION BETWEEN SEMI VARIABLE EXPENSES AND 
COST OF PRODUCTION — Semi-vaiiablc expense items lemain 
constant between certain percentage interxals of productue output, and 
then inciease sharply The following illiiatiation shows the effect of 
foremen’s salaiies on unit production costs, the same data aie presented 
graphically m Fig 6 


Direct Labor 

Hours F oreinen’s 

Capacity (000 s) Salaries 

0% 0 $ 4 800 

10 30 4 800 

20 60 4 800 

30 no 8 400 

40 120 8 400 

50 150 8 400 

60 180 12 000 

70 210 12,000 

80 (normal) 240 12 000 

00 270 12 000 

100 (max ) 300 12 000 
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Departmental Manufacturing Expenses 

PURPOSE OF DEPARTMENTALIZATION— A manutnotimns 
plant IS laid out along depaitmental lines pumanly foi production pur 
po'-ps, in ordei to 

1 &Gt,ren'ite basically difftient proctsais of piofliiclion 

2 Secuie the smoothest possible flon of piodiictlon 

6 Establish lines of icsponsibility tor plnsical fontiol ovei production 
A cost accounting sjstem is designed to fit m i^ith depaitmontnliza- 
tion from this physical pi int \ lew point This makes possible the accu- 
mulation of production costs foi opeiations cained on -within eich 
dopaitment, eitliei on a job or process basis 
MANUFACTURING OR PRODUCING DEPARTMENTS — 
In general, a manufacturing department is one m which manual and ma- 
chine opeiations aie perfoimed directly upon any pait of the commodi- 
ties produced These departments aie aKo refeired to ns producing or 
productive departments More specifically, pioduotxve departments are 
tho=ie whose costs may be charged to the product because they have 
contributed directly to its pioduction Note that it is not necessary that 
the piodiiot actually piss thiough a department for it to be classified as 
productive As an illustration the coremaking department of a foundry 
IS consideied a pioductive dcpaitment although castings arc not worked 
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on in tins dcpaitmont Ability to cliaige coipmaking cost? to individual 
jobs or classes ol pioducts justifies its classific-itioii as a pioductive de 
putment 

SERVICE DEPARTMENTS — Seivice depaitments aie those not 
diiectlj engaged m production, but which rendei pailioulai types of 
sen ice foi the benefit of othei depaitments In some instances tlie 
sen ices fuinished benefit other seivife depaitments as well as the man 
ulactuimg depaitments Note that commodities and jobs manufactured 
do not pass thiough sen ice depaitments But the expense mciiiicd in 
the opeiation of service depaitments lepiesents a pait of the total 
mmufactuiing expense that must ev entually be absoibed m the piodiict 

ANALYSIS OF DEPARTMENTAL EXPENSES— A twofold 
analysis of all factory expenses, by objects of tlieii expendituie, and by 
depaitments (producing and seivioo) to which the expenses apply, is a 
lequisite cost accounting pioceduie The following objectives are thus 
attained 

1 It segicgates factoiy service expenses, and piovidos a total for eacli 
service depaitment which is necessaiy before a service depaitmont 
expense disliibution can be made pioperh to manufjctunng depart 
ments 

2 It segregates manufactuimg department expenses apphesblo directly 
to the piodiicing depaitments and service depaitment expenses applies 
ble indirectly to pioducing depaitments This prooeduie is necessarv 
since it forms a basis foi determining expense lates to be applied to the 
pioduct 

3 It makes possible the establishment of oontiols to keep expenses at 
a minimum 

The Steel Founders’ Society of Ameiica Inc recommends tint for the 
purpose of cost allocation to product groups, the following foiu types of 
depaitments be lecognized (Unifoim Accounting and Cost Plan foi Steel 
Foundiies) 

1 Direct Productive Departments 3 4.iixilniy Departments 

2 General Productive Depui traenta 4 Service Departments 

These four types of departments are descubed as follows 

1 Direct Productive Departments — These include foi each pioduct group 
the following departments eoriesiionding to piooessea or opeiations 

a Melted ^letals d Cleaning and Finishing 

b Molding e Heat Tie iting 

0 Core 

2 General Productive Departments — These comprise those productive 
depaitments or operations having elements of coat which cannot be di 
lectly applied to the direct pioductive departments by pioduct groups I or 
example one furnace may serve fot two or more pioduct divisions 

4.0001 dingly it is necessary to accumulate the conversion expense in one 
account and distiibute the total at the close of the period to the several 
direct pioductive departments which it seives In this gioup are the 
following 

Pattern Shop Core Making Green Sand 

Open Hearth Furnaces Cleaning and Finishing 

Electiic Furnaces Routine Heat Ti eating 

Alloy Furnaces Special Heat Tieating 

Core Making Dry Sand 
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3 Auxiliary Departmenta — TI ilsg departments correspond to the gen 
cril piodiictivo depaitments excepting that they cover the iionproductu e 
maiuitacturmt opciutioiis or depirtments rather than the productive In 
tins feuiup are the foliouing 

a Dll Sand Mill d Dry Sand Mold Ovens 

h f iten Sand Mill e Ladles 

c Core Sand Mill 

4 Service Departments — Sen ice departments represent those nonpro 
ductile opeiations oi departments nhieh unlike the auxiliary depart 
meiits aie ilso noiimanufacturinj. The proposed list of seiviee departments 
js as follows 

Z-1 Roller and Light Purchased Z-18 Laboratory 

Z-2 Pom el Plant 7-10 Purchasing Department 

/-S Heating Department Z-20 Receiiinp ami General Stores 

Z-4 I'lom bpaee Rental Office Z-21 Locomotive Cranes 

nnildiiig 7-22 Reeeiviiit, and Storage — Met 

/-5 Ilooi Spiee Rental Foundry als and Manufacturing Sup 

UuiUlinfcs — Group A plies 

Z-0 Floor Space Rental Foundry 7-23 General Engineering 

Buiklings — Group B 7-24 Repair and Maintenance Dc 

Z-10 Dial age and Tiueling partment 

/-ll Woiks Management 7-28 Pattern Stoiage 

/-12 General Supemiteudcnee 7-20 Fuel Oil Storage 

7-13 Production Planning 7-27 Tinieling and Wall Cranes 

7-14 Paiioll Department 7-28 Inspection Department 

7-18 Cost Department 7-29 Compressor Department 

/-lO Emploiinent and Welfare De 7-30 Waste Sand, and Refuse Dis 
partment posal 

Z-17 Saietj and Dispensarj 

In oontiast with the above detailed clasaifieations of depaitments is 
the classification suggested m the Manual of Job Cost Finding Pmetico 
for Misoellancous Jobbing Steel Foimdiies, by the same Steel Pounders' 
Society of Araeiioa, Ino 

The foundiv is depaitmentahzed for job cost foundry purposes in. the 
following manner 

1 Piodiictive Depaitments 
a Melted Metal 

h Molding 

d Cleaning 

2 Semcp Departments 
a Pattern Storage 

h Routine Casting Inspection 
c Routine Heat Treating 
d Shipping 

3 Works Burden All other manufacturing expense winch is not 
charged to any of the eight departments mentioned above 

Examples of Producing Departments — Names of manufacturing de- 
partments depend on the natme of the industry and the type of work 
peiformed In a plate glass fattory, the manufacturing departments are 
mixing, melting, polishing and grinding, wareroom-uncut stock, and 
wareroom cidei cuttint, 

The manufactuimg departments m a cement mill aie stone ciuslimg 
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law giindmg and mixing, coal ciiislung and puheiizmg kiln burning and 
cooling finish giindmg and blonng, and packing and loading 
A machme-tool manufactuiing concern has, manufacUiimg deput 
ments as follows foigmg, annealing, heat ticatmg, pattern making core 
making molding, melting chipping and cleaning, machine shop, fitting 
and electing ’ 

A steel axle mill has manufacturing depaitments known as lollmg 
annealing, sheaiing, tiimmmg grinding, tumbling pickling, and testing’ 
A china mamifactmmg company has manufactiiiing depaitments cnlled 
clay mixing, kiln, decorating and packing and shipping 
A coal mine has the folloaving departments, comparable to manufac- 
turing depaitments mining, hoisting, ciushmg, scieenmg, washing, and 
loading 

Depaitments usually found m a metal woiking plant (N A C A Bulle- 
tin, vol 16) are 


1 Purchasing Receiving and 


Planers 
Turiet Lathes 

Engine Lathes and Vertical 
Miners 

Soiew Machines 


8 Polishing 

9 Milling Machines 

10 Gear Cutting and Key Setting 

11 Drilling and Hoiizontal Millers 

12 Gimding 

13 Special Tools 

14 Toolroom 
16 Assembly 
16 Painting 


Subdividing Productive Departments —In many oases for cost apph 
cation purposes direct depaitments are subdivided to form cost centers 
Wheie two oi moie different types of avoik aie peiformed in the same 
depaitment, such subdivision increases the acouiacy of overhead lates 
and product costs As an illustration of such a detailed breakdown the 
departments and cost centorc, listed below are suggested in the Manual 
of the Unifoim Cost Fmding System foi Bookbinders 


2/32 Polders 

2/16 Folders 

Jobber Polders 

Cle^ eland Folders 

Girls’ Miscellaneous Handwork 

Hand Pasting 

Machine Pasting 

StrippiM Machine 

Singer Sewers 

Gathering Machine 

Smythe Sewers 


Glue Up for Backs 
Rounding and Backing 
Line Up Hand 


21 Line Up Machine 

22 Board Cutter 

23 Cloth Slitter 

24 Sm-ythe Case Mnl ei 
26 Shoiidan Case Mai er 

26 Case Mai mg. Hand 

27 Gold Laying 

28 Hot Press Stamper 

29 Inkers 

30 Casing In Hand 

31 Casing In Machine 

32 Examine and Map 

33 Repair Department 

34 Packing and Boxing 

35 Shipping and Delia ery 

36 Flat Sheet Handling 

37 Folded Gathered, oi Ser 
Stock Handling 

38 Bound Book Stock Handhni 


SERVICE DEPARTMENTS ILLUSTRATED -Names of serv- 
ice depaitments vary with the natuie of concern and the natuie of 
eervice rendered Some service departments are common to all mdus- 
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trial concerns, as foi example, stoiesroom soivice, factory cost account- 
ing sen ice factoiy timelvcepmb and payioll aeivice Small plants mnj 
line only foui oi five plant senicc departments As tho size and scope 
of the plant increase an expansion of serxitc departments occuis to the 
point wlieie a sintlc company may haxe many seivice depaitinents 
Thus, a t3pical list might be as follons (NACA Bulletin, \ol 15) 


1 Steam Plant 9 Laboratoiy 

2 Po-ner Plant 10 Fust Aid 

3 Building Expense 11 Emplojment 

4 Shop Maintenance 12 Production Planning 

5 Engineering 13 Cost and Pnvroll 

0 Dinfting 14 Tool Stni igc 

7 Inspection 16 Genet al \dmimstintion 

8 Testing 16 General Biiideu 


Tho following classification is presented fiom the Uniform Aecountmg 
Manual ol the Rubbei Manufactureis’ Association 


Nonproductive Departmental Overhead Accounts 


Industrial Relations 
Fmpioanieut Department 
lilcdical Depditment 
Welfare Dopaitment 
Police Department 
Fire Depaitment 
Safetj and Sanitation Depait 
inent 

Cafeteria Department 
Power 

Boiler Plant Department 
Elecliical Geneiation Depaitment 
Elertiical Ti unsinihsion Depait 

Compiessed Air Depaitment 
Hidranhe Povei Depaitment 
High Pressure Service Watei De 
pal tiiiont 

Low Piessire Seiiiee Watei De 
pnitinent 
Gas Depaitment 
Diinl lUg Water System Depart 


Purcliasiug Department 
Recemug Department 
Stores Department 
Salvage Department 
Laboraton and Development 
General Research Laboi atones 
Chemical Testing Department 
Physical Testing Department 
Pabno Testing Depaitment 


Experimental and Dei elopmont 
Depaitment (maohitio and piod 
net development) 

Test Car Depaitment 
Technical Sen ice Department 
Specification Department 
Tianspoitation and Service 
Garage Department 
Central Trucl mg Department 
General Yaid Department 
Shop Departments 
Jfold and Core Department 
Machine Shop and Maintenance 
Department 
Toolroom Dipaitment 
Flcetrlcal Maintoiuuce Depart 


Pnvroll Uepaitnient 
Cost Dipaitmont (including en 
ginteiing costs and pioptitj 
records) 

Faotorv Accounting Department 
Time Stud} Depaitment 
Production Planning Department 
Scbeduhng Department 
Finished Product 
iSiiipping Department 
Finishtel Goods Warehouse De 
partment 

General Factor} Expense 


The names of tlit«e departments vary from plant to plant They may 
be furthei subdivided or seveml of the above may be combined m one 
Thus some plants have but one maintenance department while others 
have separate shops such as 
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1 Blac] smith Repair 4 Electiie Repair 

2 BmkliuB Occupancy 6 Machine Repair 

3 Carpenter Kepaii 

CONTENT OF DEPARTMENTAL EXPENSE ACCOUNTS 

— Foi effective control of departmental operations, it is neces«aiy to 
subdivide the total expense of a department so as to localize excessive 
costs To this end, the primary expense accounts are bioken up and 
allocated to department il accounts Hence, a good many expense ac 
counts are common to all departments Foi example, office supplies 
indiieot laboi, supervision, cleiieal, maintenance etc , aie to be found 
to a gieatci oi lesser degieo in all depaitments This calls m effect for 
two ledgeis subsidiary to the same contiolling account The Mamifac 
turmg Expense account controls the pnmaiy expense or manufactuimg 
(’xpense ledger The accounts m the lattoi are then distributed to tlie 
departments eithei in a departmental expense ledger oi on an expen p 
distiibution sheet A few service departments and their account content 
aie piesented below 

Factory Accounting —Factory accounting depaitment peifoims func 
tions with respect to factory expense and cost tiansaotions as follows 

1 Assembles oiiginal records containing cost data pertaining to raw 
materials direct labor, and overhead costs 

2 Soits these cost data 

3 Journalizes and posts cost data 

4 Analjzes co t data by cost elements, departments operations, orders 
piodiicts and jobs 

5 Synthesizes cost data as called for by company exeoutiies 

6 Prepares cost repoits 

7 Computes work in pxooess inventory values 

8 Computes unit costs, finished goods inventoiy values and costs of 
sales for commodities and jobs 

Vaiiable expenses of factory accounting aie faotoiy office supplies, 
stationeiy and printing, light, powei, heat, mamtenanoe and jepaiis of 
equipment, social secuiity taxes, and woikmen’s compensation insuiance 
Nonvaimble expenses aie tabulating machine rentals for tabulating 
equipment located m cost department, depreciation and pioperty msui 
ance on company owned equipment, and depreciation and propeity taxes 
and insuiance on building space occupied by the cost accounting depart- 
ment Semi-variable expense is for salaiies of cost accountants and 
clerks 

Payroll Department— The factory payroll depaitment handles time 
tickets for all manufacturing and seivice departments, and m so doing 
performs the following functions 

1 Recording daily hours w orl ed or daily earnings upon paj i oil 

2 Entering individual employees’ rates on time tickets or paj i oil sheet 

3 Verifying accuracy of employees’ daily earnings by application of 
internal control procedure 

4 Computing mdicidual employee deductions 

6 Calculating individual employees’ eainings 

6 Preparing pay eliecl s or pay em elopes 

7 Maintaining indiiidiial employees’ earnings and hours worked reo 

8 Paying employees 
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Vaiiable expen^ies of the payroll department are for olSce 'supplies and 
punted forms, electric current heat, wages paid to cmplovees on an 
houily rate basis, social Becuritj taxes, workmens compensation insnr- 
iinee, and paaioll robbery insurance 
Nonvaiiable expenses of pax roll department aie for depreciation and 
piopeity insuiance on departmental equipment and for a piopoitionale 
shaie of the building fixed charges based upon the relative amount of 
spnio occupied by department 

Somi-vanable expense of this service department is lor salaries paid 
to paymaster and other departmental salaried emplovees 


Powerhouse — The boilei 100m produces steam, which is used for gen- 
erating electiic cuirent compiessmg an, heating buildings, an condi- 
tioning buildings, and for manufactuimg purposes Steam piodticed in 
boilcih, m turn, is an expense to other subdivisions of povvcihouse seiv- 
110 as follows 

1 Steam lequiied for generating electuc curieiit is meter-measured 
in Older to asceitam the fuel expense for pioducmg curient The num- 
ber of thousands of pounds of steam passing through the meter pio- 
vidcs a bn'is for fuel expense The current generated is earned to light- 
ing lines and to powei lines Lighting Imes furnish budding and yani 
light service, while power lines provide cuirent foi lunnmg motors 
which operate machines and othei equipment Powei is also used for 
testing eleotiical equipment and apparatus m the process of manufacture 

2 Steam used foi pioduoing compiessed au is also measuied by meter 
in Older to deteimme the fuel expense required to produce the com- 
pies cd au The lattei is used in many different ways for manufactuung 
purposes 

3 I'Oi budding heat purposes, there are two different methods of 
obt lining heat from the poweihouse 

a Where hot water and exhaust steam are used for heating nui poses 
it is difficult to establish the cost to be charged to building spaet 
heated An engmeeimg studj is requiiod to nriivo at a fan and 
accurate cost alter taling into eonsidorntion all variable fadoia 
b Wheie pressure steam is used for heating purposes moteis measure 
the consumption of steam used for heating pui poses 

4 Where an conditioning is required for manufacturing pui noses the 
steam is used to heat the nil befoie it is distiibuted by forted blnef, and 
lefiigciation equipment is used to cool the an before it is distiibuted 
If luimidiflcatioii of air is required, water is passed over it The total 
cost of an conditioning includes 


b Water for humidifying 
c Kefrigeiation if any 
d Oil foi dust scieens if any 


e Power for fans 
f Attendance 
g Maintenance 


5 Steam lequiied foi manufacturing processes is measured by meter 
before it enteis the mam feed line to the manufacturing departments 


In the pioduotion of steam, vanable expenses incurred are boiler fuel, 
sundiy supplies, small tools, water, air, power, light, equipment repa.ua 
and maintenance wages social security taxes, and workmen’s compen- 
sation insurance Nomariable expenses aie charges for depreciation and 
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liability insmance on equipment, and depieciation, insurance, and prop 
erty taxes on the buildmg that houses the boilei room equipment &emi 
variable expenses aie salaiies paid to the poweihouse engineers and 
attendants 

In the geneiation of electiio cuiient, the vaiiable expenses aie steam 
gas, air, heat water, power, light, small tools, maintenance and lepana 
on the equipment, wages, social secuiity taxes, and woikmen's oompen 
sation insmance Nonvaiiable and semi vaiiable expenses are similar 
to those foi the poweihouse enumerated in the pi seeding paragiaph 

In the compression of air the variable expenses aie steam, sundry sup 
plies, repairs on and maintenance of equipment, powei, light, wages 
social security taxes and workmen’s compensation insmance Nonvaria’ 
ble and semi-vaiiable expenses aie similar to those enumerated above 

In transferring hot water or steam to buildings for heating purposes 
as well as steam for manufacturing purposes, transmission lines are 
usually included as part of the cost of the powerhouse steam plant equip 
ment Pipes and ladiators aie mcluded as cost of the respective build 
mgs wheie they aie located 

In piovidmg air conditioning the vaiiable expenses are steam, power, 
watei, dust screens, sundiy supplies small tools, mamtenance of and 
repairs on fans, mamtenance of humidification and lefngeiation equip 
ment, wages, social secuiity taxes and woikmen’s compensation insur- 
ance Nonvaiiable and semi-v aiiable expenses aie similar to those 
enumerated above 

Toolroom Service — The toolroom in many mdustnal conoeras per 
forms a threefold service 

1 Issuing and checl ing return of expensive hand tools that aie kept 
in custody of toohoom when not in use This is geneially kuown as 
tool 01 lb seivice 

2 Aiding in carrying on development and reseaioh woik 

3 Making tools and dies for factory use 

The accounting problems in connection with toolroom sen ice aie 
analyzed in an aiticle by Papenfoth (NACA Bulletm vol 22) kt 
cording to this authority, toohoom department overhead includes three 
gioups of charges 

1 Direct charges including supervision clerical lahoi, mamtonariee etc 

2 Eixed chaiges 

3 Prorated general expenses including a share of general factory 
supeivision, and a share of all costs of operating the general factory 
departments such as cost accounting purchasing buildmg etc 

Papenfoth goes on to say 

In discussing tool costs we are not alone concerned with the initial ex 
pendituie for making tools but also their subsequent maintenance The 
cost of maintaining tools m the toolroom oi a subdivision thereof may be 
accumulated by job orders if desirable or at least chaiged to manufao 
taring departments making use of the tools It seems only reasonable, 
when charging manufacturing departments tor maintenance woik per 
formed hv the toolroom that such charges should absorb and include as a 
part of this maintenance cost, the regular toolroom overhead 

Variable expenses of the toolroom are miscellaneous factory supplies, 
small tools, light, power, heat, compressed an, maintenance and repairs 
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oa equipment, wages, social secuiity taxes and workmen’s compensation 
jnsurance, as well as pioiated general expenses Nonvariublc expenses 
are depieciation and piopeitj insuiance on departmental equipment and 
dopieeiation and piopeitj tixea and insuiance on the portion of the 
plant building requiiod tor the toolioom Semi \ uiable expense of this 
depaitraent la foi salaiiea paid to the foieman and assistants 

direct and indirect charges— A ll expenses incuiied in 

tlie opeiation of dopaitments are chaiged to thou lespectne gioup oi 
clcpaitmental accounts These expenses may be fuithei subdivided into 

1 Duect departmental expenses 

2 Indiieet departmental expenses 

The classification of manufacturing expenses as duect and mdiiect 
applies to pioducmg as well as seivico departments The tcims duect 
and indiieot have diffeient meanings in connection with cost elements 
Raw inaloiial and duect labor aic lefened to as duect costs of the prod- 
uct since these costs can m the first instance be identified with pioduot 
Muniifaotuiing expense lepiesents an induect cost of the product since 
it must be chaiged to the pioduct on the basis of some estimate In 
connection with manufacturing expenses, the teims duect and indirect 
lefcr to clepaitmental classifications 
Direct expenses aie those charges which in the fiist instance can bo 
identified with a paiticulai depaitmcnt Indirect expenses ropiesent 
service department ciiaiges proiated from othei depaitments, thus all 
induect expenses aie direct charges to seivice depaitments, and when 
ledistnbuted become induect chaiges to the producing depaitments 


Accumulating Plant Expenses — Manual Records 

STEPS IN ACCOUNTING FOR MANUFACTURING EX- 
PENSE— 1 he following steps are involved m accounting for manufac- 
tuiiiig expense 

1 Analjzing the expense transactions 

2 Eiiteiiiig the expense transactions on original records and sumiiiaij 
sheets 

3 Journalizing the expense transactions 

4 Posting expense transactioiib to subsidiarj expense ledgets 

5 Posting the expense tiansactions to tho Mamifactuiiug Expense 
eontiol account 

6 Proving the balance in the suhsidini} lodgei agaiiiBl the control ac 
count and trving it through to the expense distribution sheet at the 
end of each month 

7 Spreading the totals of direct charges over all departments affected 
thereby 

8 Distributing seivice depaitmenfc expenses to other departments as 
indirect charges 

9 Appljing expenses to piodncts 

METHODS FOR ACCUMULATING MANUFACTURING 
EXPENSES — No uniform plan is followed by mdustnal concerns 
While it IS tiue that there is a general pattern or routine procedure to 
be followed in expense accumulation there are many ways of accom- 
plishing it Two basic plans foi expense accumulation are leoognized 
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1 Use of handwritten records 

2 Use of accounting machines 

Theie are, howevei, many cost systems m opeiation which utilize a 
combination of handwritten leooids and machine accounting with re 
spect to plant expenses In addition the design of the accounting sya 
tern must piovide a specific way loi the aocumulation of overhead m 
the geneial ledger or factory ledger There aie two plans which may 
be followed 

1 Ei^penses are all accumulated m a single Manufacturing Expense 
control account 

2 Manutactuiing expenses are segregated in sepaiate departmental ex 
pense accounts 

Undei the fiist plan, journal cntiies accumulate mamifactuimg expense 
transactions and post them to the single contiol account Undeilymg 
this account may be a departmental expense ledger or an expense dis 
tribution sheet showmg the distiibution of the depaitmental piimmy 
expense chaigos Undei the second plan, journal entiles accumulate cx 
pense tiansactiona and post them to separate depaitmental expense 
accounts, and thus simultaneously provide piimary expense distiibution 
among pioducmg and service departments 
ANALYZING PLANT EXPENSES —Those lesponsible for ana 
lyzmg manufactuung expense tiansaotions are also leaponsible foi classi 
fying and segregating them into their proper plant expense accounte In 
a small industiial concern one cost cleik may be sufficient foi this work 
In the medium-sized and larger manufactuung plants, a subdivision of 
the factory accounting activities designates diffeient peisons as being 
responsible foi analyzing diffcient overhead tiansactions Foi example 
current monthly expense chaiges such as royalties, lent, medical 
small tool purchases, etc, aie tiansactions common to one gioup They 
are analyzed and classified by account code and name thiougb a pui 
chase voucher clerk End-of the-month expense adjustments for depie 
ciation and amortization of fixed and deferred assets ait similaily tieaton 
by another cost cleik Anothei cleik handles indneot laboi In a similar 
mannei othei expenses aie analyzed, classified, and made leady foi le 
coiding by othei cost clerks 

To secure accuiate expense accumulation piOiei analysis of expenses 
must be made at then inception Those charged with this ffiitv must be 
thoioughly familiar with names and code numbeis of each expense ac 
count and also with the funei-ion of each account They must refer to 
the accounting manual if necessary 
CODE SYSTEMS FOR MANUFACTURING EXPENSES— 
account code system is a combination of figures, oi letters, oi both, 
which accompanies the name of an account Codes employing numerals 
only aie found in most general use When an overhead expense code is 
used, the account number is placed on the original record oi journal 
entiy at the time the tiansaction is analyzed and lecoided The code 
number established at that time insuies propel posting (Foi detailed 
discussion of coding and symbols, see Section 3 ) 

RECORDING MANUFACTURING EXPENSES —Wheie ex 
pense controls are used, the books of original entiy must be designed to 
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show the control account and departmental accounts to which expenses 
aie to be charged In this way journal entiies reflect piopei chaigea to 
expense accounts The pnncipal types of records used aie 

1 Original records or documents 

2 Summaii lecoids 

3 Books of account 

ORIGINAL RECORDS USED— The principal ongmal lecords 
used to record factory expenses are 

1 Purchase vouchers 

2 Petty cash vouchers 

3 Stores requisitions 

4 Time tickets 

5 Maintenance and repair oiders 

There are, of course, many otlieis, but these aie selected for illustu 
tion 

Purchase Vouchers — ^Factoiy expense tiansaotions locoided on pur 
chase voucheis are those which lepiesent chaiges m then entiiety to the 
current month’s operations, and which mcieaso obligations to outside 
cieitois These tiansactions aie evidenced by \endois’ imoites Items 
on mvoioes are analyzed and classified in accoi dance with the chart of 
accounts The specific account ohaige is indicated by the account num 
bei on the invoice In addition if an expense chaige can be specifically 
identified with a paiticulai department, it likewise is mdioated on the 
puichase vouchei The latter senes as the basis foi the piepaiation of 
the vouohei check, the lemittance statement foi which is shown in 
Fig 7 Prom the viewpoint of expense accumulation and distribution 
the most important columns are account distnbution columns in the 
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rcmitt-ince pait of the puichaso vouchei check (For detailed discussion 
of purchase tiansactions, see Section 5 ) 

Petty Cash Vouchers — Occasionally factory expense tiansactions are 
recorded on petty cash aoucheis These tiansactions aie foi small 
amounts co\eiing such expenses as eaifaie, emeigeney taxicab faie, and 
miscellaneous factoiy expense items 
Stores Requisitions — These covei charges made foi expense items 
diawn horn the stoies and supplies imentoi’j Foiemen and factoij 
depaitmoutal heads and assistants aie designated os the responsible per- 
sons to ivnte lequisitions Such requisitions should spccifj the account^ 
code number, and department to which the expense applies (Fig 8) 
When an extensive depuitmental and subaccount chart of expense 
accounts is used, it is preferable to employ expense leqiusitions that 
contain only one item, tlie leason lies in the fact that several items 
might affect sevcial acooimt mitnbeis, both as to debits and ciedits 
Expense accounts commonly affected bj tiansactions mvoh mg stores 
requisitions are such items as fuel, lubricants, miscellaneous factory sup- 
plies rcfractoiy mateiials, lepan materials, shop office supplies, and 
small tools 

Time Tickets— Time tickets are used foi time woiked bj indnect 
laboiers paid on an hourly late basis The timekeepei or vvorkraoii must 
be instiucted to indicate on the daily time tickets peitinont data so 
that the proper factory expense accounts aie charged foi then time 
These data include the mdiiect laboi occupation name and code num 
her 01 the expense code numbei, and the department to which indirect 
labor applies (Fig 9) 



Fig 0 Indirect Labor Time Ticket 
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Repair Orders —Factory expense tiansactions pei taming to mamte 
nance work aie recoided on special service repair oiders This foim is 
allubtrated in Fig 10 Possible expense accounts affected by transactions 
recoided on mdintenance and lepaii oideis are 


1 Mamtenanee of Factory Auto 
mobiles 

2 klaintenance of Factory Build 

3 klLntenance of Factory Equip 9 

i Maintenance of Factory Grounds 


5 Maintenance of Machinery 

6 Maintenance of Railroad Sidina 

7 Maintenance of Roadways 
“ Repairs of Building 

Repaiis of Equipment 
10 Kepaiis of Machmoiy 



SUMMARY RECORDS FOR RECORDING MANUFACTUR 
ING EXPENSES — The chief summary iccoids used to lecoid factory 
expenses aie 

1 Service department cost lepoits 

2 Factory building and equipment ledger 

3 Patents ledgei 

4 Engineering department computation accords 

B Indirect labor distiibution sheet 

6 Insurance register 

7 Authority for expenditine orders 

8 Cost department accumulation accords 

Service Department Cost Summary — Seivjce department unit costs 
must be obtained in order to distribute the seiv ice expense to othei de- 
partments Hence, a cost summaiy is piepaied each month Fig 11 
shows such a cost summary for compressed air piodiiced The steam, 
laboi, and seivice expenses required to pioduce compiessed air each 






OVFRHEAD ACCUMULATION 


[&eo 17 


month are accumulated on a lepmt of this type Unit cost pei 1 ooo 
cubic feet of compressed an are then computed and shown on the sum 
maij 

Similar service depaitment cost summaiies are prepaied fm steam 
produced, ekctuc povvei geneiated, water pumped and tieated, and 
switching service lendeied The engmepiiiig depaitment piovides quan 
titative data, while the cost depaitment supplies the expense figuies 

Plant Ledger— The factoiy equipment ledgei is a subsiduiy ledger 
that piovides details suppoitin^ fixed asset control accounts foi Plant 
Buildings, Machineiy and Equipment, and othei tangible fixed assets 
subject to dopieciation The Jedgei is usually designed in loose leaf 
fmm for use m binders, oi as a eaid foi hla diaweis, oi as a tabulating 
caid The prmeipal items to bo provided foi on the equipment lecoid 
are factois which recoid the oiigmal cost of the asset and the depi eola- 
tion applicable theieto The leveise side of the Icdgei oaid usually 
provides space foi a lepau and maintenance leoord 

Original cost of equipment includes the invoice puce, tiansportation 
and handling chaiges, mateuals and laboi costs inouiied in its mstalla 
tion, and any other costs piior to placing the machine in opeiation Tim 
total cost loss sciap value, becomes the basis for computing the annual 
depreciation cliaige The lattei is divided by 12 to provide the monthly 
depieoiotion expense In practice the scrap value is often disiogauled 
The totals of monthly depieciation figuies for maohmeiy and equipment 
aie accumulated on cost depaitment summaij' leooids to form the basis 
foi an end of the month depieciation adjusting journal entiy Piom a 
similar work slieet analvsia of monthly building depieciation expense, a 
monthly joinnal entiy is prepaied 

The columnai headings on these summary woik sheets provide for 
complete mfoimation concernmg each unit oi group 


1 Number 

2 Name 

3 Late Acquired 

4 Estimated Life 


Lepreoiation Rata Annual 
Amount, Monthly Amount 
Accrued m Depieciation Reserve 
Undepieciated Cost 


Sepaiate columns aie sometimes piovided foi each month, since there 
may lie some additions to or deletions fiom, the list of depreciable 
assets fiom tune to time which cause changes in the monthly deprecia- 
tion charges In piactice, however, the monthly columns are usually 
found unnecessaiy To speed up monthly statements, month-end ad- 
justments aie leduced so far as possible to a fixed loutme Tor depre 
ciation an average amount is chaiged monthly with a final adjustment 
made at the end of the yeai based on the exact figuies revealed by the 
plant ledger In eider to piovide complete control over depreciation 
expense by groups of plant pioperty and equipment, one manufacture! 
employs a summary of the cost of each group of fixed asset accounts 
(Fig 12) and also a summary of depreciation by gioups (Fig 13) 

Patents Ledger — The patents ledger is a subsidiaiy ledgei m which 
are kept all details necessary to account pioperly foi each patent As 
a patent is capitalized m the general ledgei account, an auxiliary record 
is prepaied for the patents ledger (Fig 14) Monthly patents amortiza- 
tion expense on each patent as obtamed from patents ledgei is aocumu 
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PlO 14 Pitcnta Ledger Hecoid 


Engineering Department Data — In some concerns, tho ongmeermg 
depatment computes oeitam expense dati foi tlie tost department For 
example, the numbei of kilowatt-houis ot eleetno powei eoiisuniod m 
each depaitmont lo a eoraputUion usually prtpired bj tho tngmooimg 
department The monthly lighting expense al o nuy he eomputod by 
tho engmeeiing dopaitment and submitted to tho (ost doputment 
where the end-of-the-nionth idjustiiig entij is pioiiaad Compiiv'cil 
ail consumed, steam used, and miintcnance icpoits ot woik done in dif- 
foient departments aio additional data aceumuhted bj the ongmcoimg 
depaitmeut foi subseq,uent use m the cost depiitmont 

Indirect Labor Distribution Sheet — ^Indirec t luboi timo tickets may 
be summarized each month on a di'-tribution ehei t similai to one shown, 
on Fig 16 This suraraaiy iCLOid provides foi in accumulation of indi- 
rect laboi expense classified bv departments and bj occupations within 
depaitments, it also pi ov ides dita from which the end of-the-month ad- 
justing entiy is made to distiibute the portion of factory payioll lelat- 
ing to indirect labor 

Insurance Register — ^An insurance register is nece'isaiy to piovide a 
detailed record of each policy, to show the monthly write-off of piepaicl 
insurance to expense, and to e’^tablish the exjiense diatiibution to the 
sevoial diiisions of the business The foim illustrated (Fig Z6) pro- 
vides all this information conveniently Each group of policies relating 
to the same type of insurance coverage may he hated on a scpaiate page. 
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or, where thcie aie not many policies, blocks of five oi ten lines may be 
assigned to each gioup In this way each page oi each block on a page 
lefcrs to a specific expense account, and a sepaiate analysis is not neces, 
sarj The right half of the legistei piovides space for a complete month 
by-month recoid of wiite offs and a final summary of total expiied and 
total unexpiied insurance at the end of the jeai The sum of the last 
two items should, of couise, equal the sum of the now msuianoe pur 
chases and the total brought foiwaid from the piioi yeai This pro 
vides a valuable check on the accuracy ot the detailed computations 



In the example shown (Fig 16) furthei analysis is usually necessaiy 
Thus, the chaige to Insurance on Building and Equipment may be sub 
divided into sepaiate chaigea for msuiance relating to the powerhouse, 
stores buildings, faotoiy office etc Similarly, for insurance on equip 
ment, accounts may be set up foi insurance on maohineiy, machme tools 
factoiy fumituie and fixtuies, etc 

Authority for Expenditure Orders — In many plants arbitiary limits 
are set on the amount of money that may be expended exclusive of 
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ciuient pioduction lequiiemeuts, without piocinmg an executue orJei 
Vny amount oxppnded below the limit set foi example $50 oi $100, ig 
tieited as a levenue chaige and no authoiity is lequiied foi such ex- 
pondituies Any amount to be expended aboxe the arbitraiy limit set 
must be appio\ed upon a form known as an appiopnation lequest (See 
Section 21 on Reseaith and Derelopmcnt Cost) ^Y'hen this is ap- 
pioied a capital Older numbei is gnen to the nppropiiation Costs of 
all mateiials, laboi and factoiy and service expenses applicable to such 
oidei nie accumulated by cost depaitment Upon the completion of the 
pioject the accumulated cost is capitalized m the piopci account By 
ubsequent monthly adjusting entiles, the capitalized cost is tiaiisferied 
to piopei plant expense accounts 

EXPENSE SUMMARIES ACCUMULATED BY COST DE- 
PARTMENT — There aie seveial siimmaiy records prepared by the 
tost department for the puipose of pioviding figures foi monthly jouinal 
entries They aie summaries of 

1 Dcpi eolation expense 

2 Property mamance expenat 

3 Patuita amortiration expenae 

4 Machmerj renri angement expense 

5 Povv ei expenae 

0 I ight expense 

7 Heat expense 

8 Worl men’s compensation msuraneo expenae 

0 Social security tax e'penae 

10 Piopeity tax expense 

The monthly totals foi these expense items are obtained fiom the 
souiees mentioned earhei Woik sheet summaues foim the basia for 
the jouinal entiies Aftci plant expenses are leeorded on original and 
summaiy leeoids, they are next enteieel in one of followint, books of 
Oiifeinal entiy 

1 Vouehei letiater 

2 General joinnal 

i laetory journal 

The foim of books of oiigmal enfiy depends on the basic plan for the 
accumulation of plant expenses in the control aeeount If there is only 
one expense control, a single column only need be provided in the 
vouehei registoi and other books of oiigmal enti> m which expenses aie 
leeoided Where departmental expense controls aie used, there should 
be as many columns provided in the vouehei legistei and other books 
of oiigmal entry as there are control accounts 

Voucher Register —After factoiy expense tiansactions are enteied on 
purchase vouchers, showing code numbei and the namo of the overhead 
expense account, they aie next enteied in the voucher legister The 
effect of these entries is to build up charges posted to Manufacturing 
Expense at the end of each month Purchase v ouchers prepared pi elim- 
inary to the entry of amounts m the vouehei register show the di'Jtnbu- 
tion of charges Fig 17 for vouehei 1007 is typical of such vouchors 
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Postmgs are made as follows 

1 The total of the Touchci ($1 019 24) Is included in the voiichei rcLis 
tei column total posted to account 500 Manufaetiirmb Expense (hm 
10) 

2 Subaccount 502 Small Tools is debited in the manufaotui mg eXDCme 
ledger (Eit 20) foi the total of the vouchei 

3 llie depaitmcntal expense distributions shown on the purchase 
■vouchei proiidc the neeessaii analysis for posting to detailed ac 
counts contained in a deptii tiiiental expense ledger oi on an expense 
distribution sheet (see Section 18) 


VOUCHER 

Tnfni nr of The National Tool Company 1007 

UntP Januaiy 2 m 



DisraisUTiox 

Debit 502 Small Toole 

Department 00 $ 580 27 

Department 01 642 87 

Department 02 81 07 

Department 03 491 63 

Department 02 88 06 

Department 03 6 04 

Department 06 10 50 

Account 

500 Manufactuimg Expense tl 910 24 

Credit 

201 Accounts Payable $1 010 24 


Pia 17 Puxcliase Toucher showing Account Distribution 


General Journal — ^The majoiity of manufacturing expense transao 
tions aie accumulated thiough the general journal oi jouinal vouchers 
The general joinnal is eithei in bound oi loose leaf foim and oontiims 
a special column foi Manufactuimg Expense Factory expense tiansao- 
tions entered m this column peimit the accumulation of a total which 
IS pasted at end of the month to the contiol account 
A journal voucher (Pig 18) maj be used m lieu of a geneial journal 
A single journal entij is placed on each journal vouchei sheet, fiom 
which a posting is made to the appiopiiate ledger accounts The jour- 
nal xoucheis aie then filed away and become the general journal record 
Expense transactions foi -which journal entiies are made on journal 
\ouchers are piinoipallj end of-the month factoiy oveihead adjust- 
ments Tiansactions enteied on journal vouchers aie foi 

1 Shop supplies small tools fuel lubricants repair materials and 
factory office supplies withdrawn from storesrooin on stoics requisi 

2 Charges to indirect labor expense accounts taken from indirect laboi 
distiibution summary 
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3 Spoilage expenses obtained from defective voik tickets 

i Mainteiimce and repair chaiges prepared fiom repair orders 

5 Power light heat and water (when purchased fiom public iitiliti 

companies) expenses amounts are obtained from engmeeinig and 
cost department comput itions ^ 

6 Depreciation charges obtained from plant equipment ledger leeords 

and depi LLiatioii analisis work sheet records “ 

7 Propel tj insurance and tax expenses tal en from work sheet analvacs 

8 Patents amortization expense obtained from woik sheet anabsca 

9 Social Securitj tax expenses tal en from work sheet anahses 

10 Woilmens compensation insurance expense obtained fiom work 
sheet aiialjses 


For some factoiy expense tiansactions no •wiite-up is made pnoi to 
their entij on a journal roucbei Theq are formulated and lecoided as 
soon as they occur Under such circumstances the journal vouchei mav 
show the computations which pros ide the figures foi the entiy Exam 
pies of this type of tiausaction aie foi 


1 Transfer of a portion of administratii e expense to Manufaetunng 
Expense 

2 Inventory losses from obsolete materials scrapped 

3 Inventory shrinkage from theft waste and action of the elements 
based on past experience data 


Fig IS shows a typical journal vouchei The debit total is posted to 
Manufacturing Expense (Fig 19) Postings aie also made to the manu 
faotuimg expense ledgei (Pig 20) Fig 18 may be adapted foi use where 
standard costs aie employed by piovidiUo columns foi amounts at stand 
aid actual, and variance 

The suppoitrng evidence foi the journal entiy appealing on each 
journal voucher is repiesented by a vaiiety of foims, the most common 
of which are 

1 Adding machine tapes which list figures taken from oiigmal or sum 
mary records 

2 Engineers’ reports 

3 Cost department work sheet analjses 

Factory Journal — ^W’'here the cost system provides foi cost accounts 
to be kept m a sepaiate faetoiy ledgei, a factory loumal is requiied at 
the factory cost office In such a case, all expense tiansactions entered 
in the general journal or on general journal vouchers involving factory 
cost accounts must also be entered m the factory journal oi on factory 
journal vouchers 


LEDGER POSTING OF MANUFACTURING EXPENSES - 

The ledgers affected by postings of manufacturmg expenses aie 

1 General ledger or factory ledger 

2 Manufacturing expense ledgei 

General Factory Ledger— The Manufactuimg Expense control (Fig 
19) account is located iii eithei the general ledgei or factory ledger 
where a single contiol account is used, factory overhead tiansactions 
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aie posted to that acemmt XJndci this plan, detailed primary expense 
items are then posted in the manufactmmg expense ledgei Under this 
pioteduie the tinnsnction does not have to be anihred with lespect to 
depaitmental expense accounts affected Detailed allocations to diffeient 
depaitmenta are made on. a monthly expense distribution sheet fiom 
siippoitmg evidences attached to the puicliase xoucheis and to journal 
louchers (see bection 18) 


500 Manupacturinq Expfnsu (contiol) 


VI $ e S50 24 


Fra 10 jVIiunfactiiriiiK Expense Coutiol Account 


Manufacturing Expense Ledger— TV hoi e a single eipenso control 
account is used the subsidiaiy expense lodgoi contains one itcoiint for 
each pnmaiy factor} expense item The e accounts accumulate fac- 
tory expenses classified accoidmg to the object of their expendituie for 
all manufacturmg and senicc depaitmonts Iho foim ot the expense 
Icdgei undei this plan follows one of two customarx pimi It may be 
cithoi the oonxentional leclgei luling, oi in the foiiti of in expense analy 
SIS sheet (Fig 20) 

Wheie departmental factory expense contiol accounts aie used, a 
sepaiate subsidiai'y expense ledgoi oi aiuiljsis shoot is luoiuled for each 
contiol account (Figs 21 and 22) Each analjsis sheet has a full cUssiti- 
cition of variable, nonvaiiable and semi-xaiiable expense actounts tc 
lecoid the faotoiy expenses applitablc to each department 

In Fig 21 the expenses pertaining to the engineering department are 
accumulated in account 01, Engineering Expen-e (contiol) Foslings to 
this account aie made fiom the same leeoids and books used to desciibe 
the expense accumulation and the posting to a single expense control 
account The souioes of the postings aie indicated m the figures to the 
left ol each postmg 

The arrangement of expense accounts in the subsidian ledgei should 
be such that it facilitates posting To this end the following points 
should be obseived 

1 Accounts should be arranged m sepaiate groups classified as xaria» 
ble, nonvanable and semi-xaiiable 
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2 Bich group Bbould be giren a rhstmetne code niimbei The fii»t 
digit of the code niimbei foi a subsidiary expense account is the same 
as the fiist digit in the contiol account number The setond, thud, and 
fourth digits, if the lattei aie neces-ary, are so aiianged as to distinguish 
clcnilv \anable and semi vaiiable items 

3 Code numbers should be so aiianged as to proiide for expansion 
of each group of factoiy expense accounts, claosificd by their degree of 
1 inability 


PROOF AND DISPOSITION OF BALANCES IN FACTORY 
expense ACCOUNTS — Each month the Miniitnctiiimg Expense 
cnntiol account as -ftell as the balances of accounts in the subsidiary 
expense ledgei must bo bi ought into ngi cement bj pioving the control 
balance against the aggiegato of balances in +he subsidivrv ledgei In 
case of disagreement, the leason foi diffeiences must be ascertained and 
tlio ciior 01 eriois coirected 


01 Bnoinfering ExiENSf (contiol) 


iin 5 rnclory Office Supplies VIOIO $ 127 60 
31 Ml cdloiieous Tactoiy 

rspenses V1068 22 03 

31 tVoikmi n s Compensa 


31 Insuinnco Equipment JVIO 

31 insurnnee Building JVIO 

81 Tiiscs Building JVll 

31 lUpaiis nntl Mnmti. 

nnnee Buildints JV12 


t3 3110 UO 

Fiq 21 Engmceimg Fxpeiiso Control Account 


■ftheie a single expense control is used, the balances in the subsidiary 
ledgei, after pioof of coirectne'-s, are tiunsfeiied to an expense distri- 
bution sheet The Kttei shona the factoiy expense iceount nainea and 
code numbers aiianged m the same sequence as in the expense ledger 
This imifoimitj of oulei of anangement makes for the greatest po^nible 
ease m tiansfemng the account bdances fiom the subsidiuiy ledger 
to the distribution sheet The detailed piocedure followed in preparing 
expense distribution sheet is deaciibed m Section IS 
Wheie departmental control accounts are used to accumulate expenses, 
the balances in control accounts are most likely closed monthly to Work 
in Piocess Each departmental expense slieet discloses an analysis of 
its operating expenses In the case of serxiee departments the distri- 
bution of the total on each department ledger sheet is made at the 
bottom of the sheet These ledger analyses ore then filed away for sub- 
seouent rexiew and reference 
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RiO 22 Mannfactmim, Expense Ledger Slieet foi Use with Departmental 
Bxiieiise Conti ol Accounts 


Accumulating Plant Expenses — Mechanical Records 

USE OF MECHANICAL APPLIANCES —Machines used m the 
piepaiation of machme-wiitten leeords may be either bookkeeping and 
accounting machines oi punched caid accounting machines Theie is a 
■wide vaiiety of bookkeeping and accounting nin chines as -si ell as punched 
card acooiintmg machmea -which are utilized m the accumulation of 
plant exnenses for the puipose of 
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1 Pieparing entiiea in the ^oucliei register 

2 I'lepariiig entiies in ]oiiin<xl \oiicheis 

3 Mai Hit, postiiioS to tnctoiy expense aeeonnts in the expense ledger 

4 Mai mg expense aiiabses hy accounts and depaitincnts 

expense accumulation on tabulating ma- 
chines — The punched caid is the sole original tecord used m con- 
junction iMth tabulating inncliinea I\hile the curds aie unifoim m size 
they can be designed in many foims to fit specifac needs in atciiniukt- 
lug plant expenses These cards are designed m two basic stylos 

1 A tabulating caid which protides no spaces for handwriting It is 
designed in fields or zones (containing varying nuuibeis of columns of 
digits totaling SO columns in all), which provide spaces foi punching 
holes that lepicscnt the data to be accounted for Holes are punched m 
tabulating oaids fiom handwutlon original records 

2 The tabuhtiiig caid may bo a dual caid It proxides maces for 
wilting the oiiginal data or tiansaction on the card itself, m addition to 
tlie SO columns used for punching handwritten data therein The dual 
cud thus eliminates the neces'>ity for pieparation of some other pre- 
hniinaiy ongiual lecoid Holes in dual cards are punched fiom infor- 
mation wiitten on the caid 

Some tabulating cards most frequently used to record data in the 
accumulation of expenses aie as follows 

Type of Factory Expenses 
Accumulated 

Puielnse of items which aie charged 
direct!} to expense, initcad of 
being ohaxged to mventorj 
Induect mateilals and supplies 
Bmnll tools etc, withdiawn fiom 
storcaroom 

Indirect labor of all elasaifications 
Defective work and spoilage losses 
incurred 

Miiuitcnance and ropau costs 
Monthly depi coiation charges for 
etch unit of equipment 
Insttraiiee expenses applicable to 
each month's opeiotion 

JOURNAL ENTRIES IN CONJUNCTION WITH TABU- 
LATING MACHINES —After cards aie punched, they are run 
througli an eleotuo soitmg machine For journal entry puiposca the 
cards aie soited on chionolo^ieal order When all cards are sorted, the 
totals are obtained by running the sorted cards through a tabulating 
machine 

An example of this performance is the sorting of all accounts payable 
cards punched duiing the month imoKing expense items The cards 
are sorted by code numbers which designate producing and service de- 
partments After sorting by departmental code numbeis, they are re- 
sorted by expense account numbers in accordance with the authorized 
expense classification Next, the cards are placed m the accounting tab- 


Type of Tabulating Card 

1 Accounts pajahlc expense distn 
bution 

2 Stores requisition 


3 Time ticket 

4 Defectue work report 

6 Maintenance and iip-iir older 

0 Fictoiy building and equipment 
ledgoi 

7 Insurance expense 
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ulatmg machine which tabulates and summaiizes expense amounts ap 
pbcable to each producing and seivicp depaitment From this summary 
a journal voucher may be piepared as follows 
hlanufaetunng Expense (control) $ 

Accounts Payable $ 

For purchase of expense items according to tabulating list 
attached 

Details shown on the summary are so aiianged as to furnish a com 
plete expense analysis 

ILLUSTRATION OF MECHANICAL EXPENSE TABULA 
TION — The following description is adapted liom Meyeis (Outline of 
Some Specific Industiial Accounting Procedures by Eleotiio Tabulation) 

Indirect Labor and Material— The original record for indirect hbor 
IS a tabulating card designed specifically foi 

1 Recording basic mfoiniation regarding labor cost incurred 

2 Computation and prepuiation of payioll 

3 Accounting dibti ibutions 

4 Statistical leports 

Fig 23 shows such n card, filled in by a workman When it readies 
the industnal accounting depaitment, the mfoimation appearing on the 
card IS punched accoidmg to “fields” outlmed on the bottom of the 
caid When this has been verified, the oaids aie matched and multiplied 
with master rate cards contammg the employee’s hourly rate to pro 
duce the actual labor cost Tins forma the basis for the preparation of 
the following 

1 Payioll 

a The cards foi a complete payroll peiiod are summarized by olook 
numbers, special cards are interspersed for tax insurance deduc 
tions etc , pay check and payroll summaries are prepared mo 
chanically from summary cards 

b Information leturns as required by fedeial and state fcovera 
ments are also prepared mechanically fiom the sunc sunimaiy 

2 Payroll accounting entries 

3 Statistical repoits such as the accumulation of information used m 
the follo-Hing 

a Statement of hoius and labor cost by departments 
b Departmental expense statements budgets, etc 

Delivery of material from the sloiesioom is authoiized by a mateiial 
requisition card which is handled m a manner similar to the handling 
of the indiieet laboi cards 

Expense Accumulation and Distribution — Distribution cards (Fig 
24) aie not bummaiized by accounts for posting in the expense ledger, 
but each card makes an mdividual entry m the expense ledger The 
lattei IS prepaied each month for each depaitment showing totals by 
individual expense classifications (Fig 25) These ledgers are piepaied 
mechanically on tabulating equipment Begmnmg with a bahnee for the 
pievious month all the entiles aflectmg a particular account aie sorted 
together, tabulated, and a new balance cieated The listing of these 
transactions is the expense ledger As can be seen in Fig 25, this type 
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of expense ledger shows detail which is invaluable in analyzing expunges 
Entiles maikod “AP” are Accounts Payable items and show both the 
■V endoi s number and legistei number of individual inv oioe suppoi tine 
the chaige Hie “IJ” 01 Industiial Journal source of entry is supported 
by detail cards making up the summaiy, e g , indirect laboi time tick 
ets, “JV” entiles are those supported diiectly by the Geneial Journal 
01 Jouinal Voucher 

Expense redistributions, le, pioiatmg of auxihaiy department ex 
pense to pioducmg departments, etc j aie computed by means of a work 
sheet and incoipoiated in monthly journals, thus affecting the expense 
ledgei All ledistributions from a paiticulai department aie included m 
one expense account under that department’s ledger (coded 99) Siini 
laily, all redistributions to a particular depaitment are included m one 
expense account under that department’s ledger (coded 96) Ting 
method of holding ledistributions of manufacturing expense within spe 
oific accounts allows foi easy mechanical elimination of these ledistn 
butions for statistical and tax purposes 
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Bases for Primary Distribution 


PRIMARY EXPENSE DISTRIBUTION —The fii's.t stage m ac- 
counting foi manufjiotuung expenses is thou accumulation, the second 
iinolvea the idcnlifitation of such expenses with departmental standing: 
orders, le, departmental expense accounts This n. a pimiary expense 
distubution which may be defined ns the spioadmg of manufacturing 
expenses oiei the pioduoing and service depuitnients to which they 
apply Such expenses are in the natuie of diiect depirtmental charges 
riit pimoipal puipose of the piiraaiy expense distribution is to chaige 
different pioducmg and seixice departments with the pioper amounts of 
iniiablo, semi-xaimble and nonvanable expenses, applicable to the 
opeiatiou of diffeient depaitments 

SECONDARY EXPENSE DISTRIBUTION —Sccondaiy ex- 
pense distiibutions consist of a ledistubution of the total expenses of 
each sere ice department to pioducmg departments and other service 
depaitments Such a distribution constitutes an indirect oi ledistrihutod 
chaifce to tlie departments leceixmg it There are two basically difforcnt 
prooeduies followed in making seivice expense distiibutions In some 
cost accounting systems seivice dcpmtnunt expenses are dmtiibuted 
(Inectly and entiicly to piodutm„ depaitments only In other cost 
iiceountmg =yi5tems, seivice depaitmont expeiisi-. aic aistiibuted, m cer- 
tain instances, to other service departments befme final redistributions 
of total expenses of seivice departments are made to tho producing 
depaitments 


BASIC INFORMATION FOR PRIMARY EXPENSE DIS- 
TRIBUTION —Pi oeeduies miiit bo developfil to iseeitun certain 
plant expense data applicable to the diffeient iiioducmg and service 
deimrtments as follows 


1 Statistical information peitaming to plant layout 
a Gimincl dimensions and acreage 

h Roadways walks and railioad sidings 
c Buildings and dimensions 
d Departmental occupancy of buildings 
e Floor area of bnildings 
f Cubic content of buildings 

2 Statistical information relating to machinery and equipment 
a Location of equipment in departwents 
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3 Aceounting information relating to property 
a Plant equipment ledgei 
b Property int.uranee register 
e Patents register 

Tire plant layout is a blueprint oi diawing of entire ground area oocu 
pied by plant The boundaiy lines of the land indicate measurements 
and acieage owned Diiveways, lailioad sidings, walks, storage piles 
building foundation lines, and all other peitinent data aie shown and 
drawn to scale (see Fig 1) The plant layout also discloses depart 
mental occupancy of each building Names and code numbeis of all 
departments aie indicated togethei with the dimensions of each depart 
ment, those must be known because aiea is used as a basis foi making 
many expense distributions Departmental figures of cubic content are 
also sometimes requned, m older to make primaiy distnbution of such 
items as heatmg expense 

A plant and equipment ledger must be maintained to give the loca 
tion and other pertment data on machmeiy and equipment The rccoid 
classifies by departments the location of each unit of machinery md 
equipment by its code number and name The pm pose of this classifici 
tion IS to enable the cost depaitment to allocate depreciation and prop 
erty insurance to the pioper departments when the monthly primaiy 
expense distribution is made 

The property insurance register contains a lecord of policy premiums 
paid to cover all buildings, machmeiy, and equipment Fiom this 
register the monthly msmanee expense can be identified with the prop 
erty to which it applies Accuiate monthly expense ohaiges are theieby 
obtained for monthly distribution of piopeity meuianoe 

A patents register lecords the cost of each patent purchased or 
de\ eloped by a company This lecord al'so discloses the deiiartment 
wherein the patent is applicable to raanufacturmg opeiations From this 
lecord pioper monthly patents amortization charges aie obtained 

ALLOCATION AND PRORATION OF MANUFACTURING 
EXPENSES— The distribution of departmental expenses falls into 
two gioups 

1 Those expense items which can be identified directly with specific 
depaitments Such identification is 1 nown as expense allocation 

2 Ceitain joint expense items which must be distributed among two 
or more departments This process is known as proiation 

In piaotice the teims allocation, pioiation, and distiibution aie used 
moie or less synonymously Thus the Unifoim Accounting Manual of 
the Rubber Manufactuimg Industry uses the terms distiibution and pro 
ration This manual provides foi the accumulation of oveihead expenses 
under the following piimary expense groupmgs 

1 Expense materials, supplies and miscellaneous 

2 Indirect labor 

3 Repaiis and maintenance 

4 Depi eolation 

6 Insurance 

0 Taxes 

These expeu'-es through various bases of proration, find their way into 
productive depaitmental oveiheads, and fiom there to the cost of the 
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product passmg thiough these productive departments The 


In accomplishing the distribution of overhead the laiioiia coat elenioiila 
must be consideicd as direct departmental overhead oi as pi oi stable nr 
general overhead All expenses possible should be applied specifically 
diiect departmental oierhead to nonproductix e and prodiirtne depart 
ments This specific application will include a large portion ot the nidirpit 
labor indirect materials and supplies general factory expense, lepaiis and 
maintenance and fixed charges Under the fixed charges the depuciation 
on the machmerv and equipment in each depaitment should be applied 
directly while the depreciation on land improvements buiklings and 
geneial factory buildings should be elassihed as pioiatable oieiheid 

Direct Allocation of Manufacturing Expenses —Expenses allocated 
directly to specific depaitments aie 

1 Expenses recorded on original lecords 

2 Expenses accumulated on summary recoids 

In eithei case it is possible to measiiie exactly the benefit deiived or 
penalty incuried by each depaitment In the fiiajt case the oiigmal 
reooids must indicate the speoihc department to which the expense is to 
be charged The following illustiations aie typical 

Examples of Expenses Allocated to 
Original Records Specific Department 

1 Purchase toucher Coal purchased for potverliouse 

2 Petty cash toucher Street oai fare for clerk in tvpikt 

managei’s office 

3 Stores requisition Small tools factor} supplies and re 

pair matenals foi use in speciftc 
producing oi scivice departments 

4 Tune ticket Indii ect labor emploj ed in specific 

producing oi sen ice departments 

6 Defective work ticket Spoilage identified tvitli specific pro 

ducing departments ttheie it oc 
curled 

6 Maintenance and repair order Maintenance and lepaus made in spe 
ciftc producing and sertice depart 
ments 

Where expense allocations are made fiom summary records they are 
computed and charged to specific depaitments by the cost department 
Some examples of plant charges that indicate duect allocation to specific 
depaitments, and the summary lecoids on which these charges are 
accumulated aie as follows 

Summary Records Examples of Expense Allocation 

1 Departmental classification of Depreciation on machinery and 

in ichinery and equipment equipment allocated to specific de 

partments nhere units aie lo 
cated 

2 Departmental identification of Patents amortisation allocated to 

patents utilization speoific departments 

3 Indirect labor distribution Indirect labor classifications by the 

nature of thou occupations alio 
cated to snecific departments 
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Summary Records (Oont d) Examples of Expense Allocation 

(COKtd) 



insuianco expenses alloc ited to 
departments on basis of indirect 
laboi expense allocation 

C Water meter leading Walei for use m specific depart 

ment 


Proration of Joint Manufacturing Expenses — Some plant expenses 
are shaiod jointly by a numboi of departments The distiibution of suth 
joint expenses to the departments affected is known as pioration All 
expenses which cannot be directly allocated to specific departments must 
be prorated among the pioducmg and service departments Data for 
jirorations of plant expenses aie piepaied from summary work sheets 
borne examples of expenses to be pioiated aie as follows 

Summary Records Examples of Expense Proration 

1 Bmldmt depiociation expense Depreciation on buildings 
analysis 

2 Building insuianoe expense Insurance on buildings 
analysis 

3 Building tax expense analysis Taxes on buildings 

4 Building heat expense analysis Heat purchased for buildings 

5 Building lighting expense analy Light puicbnaed for buildings 

0 Building maintenance and re Maintenance and lepniis on build 
pans expense analjeis mgs 

7 Machine kilonatt power con Power puichastd foi macliino npor 
sumption summaiy ation 

The bases most commonly used m proiatmg expense items among 
producing and sen ice departments are 

2 Cubic content 

3 Square feet of radiation 

i Kilowatt hours, direct labor hours, machine hours, etc 

Thus such Items as building depieciation, building insurance building 
maintenance and e\en building taxes are quite commonly prorated on 
a floor aiea basis Heat, if it is not meter-measured may be distributed 
on the basis of the cubic content of the xanous departments or the floor 
area, oi the square feet of radiation Similarlj , lighting expense may be 
proiated on the basis of floor area, cubic content number of outlets 
kilowatt-hours, etc , power may be distributed on the basis of rated 
capacities of machmes, machme hours, horsepower horn's, oi ex en direct 
labor hours 
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Procedure for Primary Expense Distribution 

NATURE AND LIMITATIONS OF EXPENSE DISTRIBU 
TIONS— A piimory c\peiise distiibution lepiesents an attempt to 
manufactuiing expenses to paiticular depaitments eitlioi tliiough 
precise measurement oi thiough a piocess of estimating Wheio expei^e 
items can be diiectly identified with departmental opeiations no pat 
ticular problem auses, because the expense allocation is determined on 
the basis of benefit derned and is capable of exact quantitative mens 
urement Thus where depaitmental meters aie installed to measure the 
consumption of light or powei the lesulting cost allocation can be said 
to be exact If however, a smgle plant metei measuies the overall 
consumption of light and powei, the pioration of these expenses results 
in estimated depaitmental costs for these expense items All piontions 
aie therefore estimates and as such subject to the limitations of all cost 
estimates Usually no one basis of pioiation is fiee fiom objection, and 
the cost accountant is bound to effect some compromise between a 
theoietically peifect method and one that is suited to the piactical 
exigencies of the local conditions A distnbution of light expense on an 
aiea basis may be perfectly satisfactory in one plant wheie the lighting 
si'stom 13 uniform, and the ceiling heights do not vaiy But whoie some 
departments leqiure special lighting, such as meicuiy aic, fluoipscent 
induect etc , and wheic diffeient light intensities aie lequired, and ceil 
mg heights vai-j, obviously an area basis is out of the question As 
nearly as possible some basis of distubution must be selected that takes 
into account all the factois likely to exert an influence on the behavior 
of the standing order expense m question To the extent that the cost 
accountant must depart fiom such theoictical peifection he lays himself 
open to the objection that all such prorations aie mere guesswork The 
answei is that these "guesses” lepiesent the most careful estimates pos 
Bible undei the given conditions and aie not to be dismissed meiely 
because they do not lepiesent actually measured data 

BUILDING REPAIRS AND MAINTENANCE -Building rc 
pans and maintenance aie accounted for in one of two ways 

1 Actual expenseB incurred for lepaire and maintenance each month 
aie charged to a Building Repaiis and Maintenance Expense account 
which IB pioiatcd at end of each month 

2 Use of n maintenance reseiva 

Buildmg lepaiis, particulaily major repaiis occurimg irregularly, cause 
violent fluctuations m annual maintenance chaiges It is often desirable 
to stabilize these charges bj anticipatmg lepaus for a faiily long teim, 
and pi orating such estimates to each cost jieiiod This m effect converts 
m imtenance mto a fixed chaige, since a maintenance account is debited 
whethei lepaua were made oi omitted The offsetting ciedit is to a 
reserve called variously Reserve foi Repairs, Reserve foi Nomecuinng 
Building Expense, etc, actual lepans aie debited to this lesene The 
above piactice is quite common, steel mills, foundries, etc often show 
an account “Reserve for Relmmg of Furnaces” which falls into this 
gi oup 

Under both plans, the departmental distubution of lepairs and mam 
tenance expense is often based upon the aiea occupied by each depait 
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ment m the building expre&std as a peicontagc of total area A work 
sheet analysis of building icpuis and mamtonance is. prepaiod, and tlio 
dcpaitmental totals posted to the e\pfn e distribution sheet The 
dopaitmental chugcs foi icpaiis and maiiUcninte uic made fiom a sum- 
mary ot lepaii and maintenance chaiges on jobs completed oi in piocoss 
diuing the peiiod These ehaiges oecui in two 

1 Fiom a distribution of repair and maintenance oider costs 

2 Fiom a distiibution of the tost of repaiia and mamtenante ivhcre 
11 oik oideis hate not heen issued 

In this connection the Umfoim Manual of the Rubbei Manufacturing 
Industiy states 

The use of work orders permits the collection of total cost vir labor 
material and overhead in connection nith each job pcifoimcd All nolle 
oidtrs 1111611161 or not completed duruii, the period should be costid and 
charged to the proper lepair and mamtenante classihcatiou uiidei the 
iltparlment itteiving the benefit of the noil Overhead ot the shop dm 
siou departments should be applied as a percentage of laboi peitormed 
on lopaii and maintenance noil during the peiiod itgaidless of ivhethei 
a nolle order is used 

Wheie a noik order has not been issued to covci a small repaii or main 
toiianoe item the laboi and material should be thaigcd undei the proper 
repair classification of the department leiemng the benefit of the noik 

Repau and mamtenante noil peitormed b\ an outside contern will bo 
billed as a total cost The mioiee nhen recened should he charged to 
the pioper lepair and maintenance es.pense classification under the depart 
ment reeemng the benefit of the nork 

Repair and maintenance costs should he nnab/ed sufHeiontR to aaoer 
tain the cost in as mane divisions as possilile The mam analjais should 
follon the mam classification of plant investment viv 

1 I and 0 Molds cores ami poles 

2 T and impiovements 7 Lmirs and maps 

J Buddings 8 Small tools 

4 IMaclimerv and equipment 9 Furmtme and fixtures 

5 Automobiles ami automobile 

Repniis and maintenance on lands and hiuldmgs otlur than those 
assigned to the povvei division should be pioratid to all depaitmenta as i 
general factory expense 

DEPRECIATION, INSURANCE, AND TAXES— These ex- 
penses aie collected fiom records under the control ot the following 
geneial ledgei accounts 

1 Reserve for Depreciation 

2 Piepaid Insurance 

3 Prepaid oi Accrued Taxes 

Periodical fixed charges emanating from the above accounta are 
analyzed and charged departmentally under the proper expense classifi- 
cation Registers of property and plant values, insurance and taxes are 
maintained in most factories These lecords are designed to give auto- 
matically a detailed analysis of all fixed chai-ges at the end of each 
month 

Building Depreciation Expense— A property ledger is use d to classifv 
plant im estment by tj pe of land buildings and equipment, location and 
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value with accumulated depiecialion for eacli The piorition of depre 
ciation on buddings to depaitments is based upon thioo factors 


1 Cost of building 

2 Total aiea ot buildin" 

3 Atea occupied by each department m buildii 
duced to a percentage of the total area 


Tins 


usually re 


The cost of the budding is obtained from a factory budding and 
equipment ledger The total aiea of each budding, and also the aiea ol 
each department within a given buddmg aie obtamed from a record 
showing departmental occupancy of buddings From these data, a work 
sheet analysis of budding depicciation is obtained This analysis pio 
•vides a total depreciation ehaige foi each budding and then pi orates 
the totals wheie necessaiy to departments within each budding Iho 
rtibbei mdustry’s Manual lecommends a straight-lme yearly lats of de 
pi eolation for each land of property, which should be multiplied by the 
book lalue to compute the annual amount of depieoiation Depreem 
tion starts with thu month m tvhioh the installation of a pioperty unit ig 
completed The analysis of depreciaion expenses gives the total depre 
ciatiOE to be charged to each depaitment dming the peiiod 
Depreciation on land impiovements and buddings, applicable to power 
plant, is segregated fioijn depreciation applicable to all othei land im 
provements and buildings The foimer is charged specifically to the 
powei depaitment while depieciation applicable to otnor land improve 
ments and buddmgs is included with other expenses to be pi orated 
departmentally on a floor area basis 


Depreciation on Factory Machinery and Equipment —Distribution 
of depieciation on machinery and equipment is made to the diffeient 
depaitments based upon the following three factors 


1 Cost of each unit of factory equipment 

2 Rate of depreciation applicable to each unit of equipment 

3 Departmental location of each unit 


All this mfoitaation is obtamed fiom the factory equipment ledger 
A woik sheet analysis of Machineiy and Equipment Depreciation is 
prepared and this in turn provides the mfoimation for the departmental 
expense distiibution sheet 


Insurance — ^Insuiance expense consists of several types of coverages 
agamst losses fiom diffumg causes The accounts diffeientiate as to fire 
insurance on buildings, machinery and equipment stoies, goods in 
process, and fimshed goods With the exception of fiie insurance on 
buildmoS, this expense is charged departmentally on the basis of the 
insuiable vmliie m each depaitment 
File insmance on land impiovements and buildings applicable to the 
power plant is segregated from fire insurance applicable to all other land 
improvements and buildings The foimei is eliaiged specifically to the 
power depaitment, while fire insurance applicable to other land ira 
provements and buildings is included with other expenses to be prorated 
depaitinentally on a floor aiea basis, oi some othci equitable baas In 
this connection, the Manual of the Rubber Manufacturing Industry 
ptates 
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Poller e-vplo^non insBrancc bliould be applied specifically to all produrfi 
clepTitments utilizing pleasure vessels as well as to power depaitmeiiK 
I'ulelity insuiance will be charged to those departments whose emiiln 
ces aie bonded undei the schedule at specific cost ‘ 

Pay roll robbeii insurance should be charged to the payroll department 
Automobile insurance should be chained according to specific coveiap 
ioinado use and occupancy plant explosion not and end commotion 
and elevatoi insuiance cost should he collected with all othei expenses t 
be pi orated on a floor space basis and spread to all depaitments cxcent 
ing those in the powei dnision which should be charged with their pionVn 
shaie before the floor space oierhead distribution is made ^ 

Workmen’s Compensation Insurance —Woikmen’s oompensation 
and liability insurance should be accrued peiiodically on the books Dis 
tubution of these items iS based upon total factoiy laboi which inoludsi 
both diieot and mdiiect laboi Compensation insuiance is computed 
usually bt applying the policy lates for the different labor operations 
and ooeupations to the cmient month’s payioll analysis The ocoiipa 
tional labor hazaid and casualty lecord for each labor opeiation oi 
occupation determines the lates established by the msuiance oompaua 
Each month a woik sheet analysis of laboi by departments similar to 
Fig 2 IS prepaied m oidoi to provide a basis for the computation of 
workmen’s compensation insurance 
Insurance on Machinery and Equipment— Distiibution of insuiance 
on machinery and equipment is made to different depaitments based 
upon the following factois 

1 Premium expense 

2 Valuation by departments 

5 Analysis of equipment yaluation according to different insurance 
piomium rates 

The monthly insuiance piemium expense on machinery is obtained 
from a work sheet analysis prepared from the msuiance legistei The 


Ypab 10. 
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original cost value of diffeient units of michmeiy and equipment is 
obtained fiom the factory equipment ledger sheets Fiom these ledger 
sheets a departmental analysis is made of the piemium rites Fig 3 
‘;iior\s a portion, of the departmental pioration of insurance on inachmei'y 
nnd equipment 

Building Insurance Expense' — ^The basis for proration of building 
jisurance expense is obtained from the following sources 

1 Building insurance premium 

2 Total aica of building 

3 Area occupied by each department in building reduced to a pei tent 
of the total 

The monthly piemium expense is obtained from a work sheet analysis 
piepaied fiom the insurance legister The distribution is similar to tint 
foi Depicoiation on Buildings 

Taxes, Real and Personal —Taxes on buildings are scgiegated fioni 
(hose on peisonal piopeity Any special taxes levied by county authoi- 
itios, such as automobile taxes, are thaiged spctificallj Taxes on land 
impiovements and buildings, applicable to the power plant, are segie- 
guted from othei taxes by being chaiged specifttally to the powei depart- 
ment, while taxes applicable to otliei land improvements and buildings 
aiP included with othei expenses to be pioiated dcpaitmen tally on a 
flooi area oi other convenient basis Thus the rabbei industry's Manual 
states 

Taxes on personal property should be prorated department ally on the 
basis of the taxable values in each department 

The total tax on machinery and equipment at the beginning of the joar 
should be charged to each individual department accoidiiig to the pti 
oentage relationship of machinery and equipment values m each of the 
total value 

The total tax on stores should he charged to the stores deputmeut 

rhe total tax on goods in process should he ehirged depattmoutnlly on 
basis of value at the beginning of the year, of goods in piotosa in each 
depaitnient 

The total tax on finished merchandise should he charged to the finished 
goods warehouse department 

Taxes should he accrued monthly on the general books at the same time 
that the charge is made to taotorj oveihead 

Building Taxes —Distribution of building taxes depends on the aica 
occupied by each department m a building, reduced to a peiceiitage of 
total This IS in contrast to personal property taxes which aie distributed 
usually on a valuation basis Othm bases aie of tomsc possible Wheie 
real property taxes are prepaid, the amount applicable to a given yoai is 
available fiom a Piepaicl Property Taxes account If property taxes 
are due some time after the beginning of the fiscal y oar the amount of 
taxes applicable to the fiscal year must be estimated In the latter 
case the annual estimate is used in computing the pioration of building 
taxes expense If land taxes are assessed separately from buildmg taxes 
it IS necessary to prorate land taxes applicable to factory buddings 
piopoitionately to area occupied by buildings Distiibiition of budding 
taxes IS ‘urodar to the computations made for other expenses handled 
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Social Security Taxes —Distiibution of this expense item is prepared 
fiom. same laboi woil sheet analjsis used to compute woilunen’s com 
pensation insuiunce (Fig 2) 

The payioll ta* lates applicable for a given yeai aio multiplied by the 
depaitmental laboi distiibiition totals in oider to aiiive at the alloca 
tion of depaitmental expense foi social security taxes Assuming a late 
of 3% foi unemployment insurance, and 1% foi old age benefits, the 
allocation appeals as follows 


Payroll 
(lug 2) 

$ 26176 00 
39 745 00 
7 085 on 
14 270 00 
2 650 00 
2 265 00 

2 900 00 
1 700 00 
1 000 00 

3 600 00 


at 4% 
$1 047 00 
1,589 80 
283 40 
570 80 
102 00 
90 60 
116 00 
68 00 
64 00 
144 00 
$4 075 60 


FACTORY SUPPLIES —These mclude the cost of all materials 
and supplies that do not form pait of, or cannot be applied dueotly to 
any aiLicle pioduced The puraaiy expense dislubution of faotoiy sup 
plies IS made by two sortings of stoies leqiusitions 

1 Segregating all requisitions that indicate a charge to the account 
Factoiv Supplies 

2 Ariaiiging these requisitions by depaitmental numbers 

Aftei tins sorting is made, an addmg maohme tape is lun off which 
shows the allocation of expense to depaitments 

FACTORY OFFICE SUPPLIES — ^There are two ways to account 
for this item of expense 

1 All purchases of factory office suppliea are capitalized and charged 
to an inventory account When supplies are needed they are 
1 eqinsitioned and ehaiged to the departments requisitioning them 
using the requisition as a basic ■youchci 

2 All purchases of factory office supplies are ohaiged directlj to ex 
ponse from the purchase vouchers From these the piimai} ex 
peuse allocation is obtained either by a daily pioh. up analysis or 
by a snmmaiy analjsis at the end of the month 

FUEL EXPENSE — Puichase of fuel may be acooimted foi either 
by chaigmg the puichase cost to an inventory account or directly to an 
expense account Under the foimei plan, allocation of fuel expanse to 
departments is based upon the quantities consumed by each department 
using fuel Quantities used are measured by actually weighing the issues 
(coal and coke), oi by metei measurement of the consumption (fuel oil 
gasolme, kerosene, and gas), oi by meiely estimatrng the issues Where 
fuel IS chaiged to expense at time of purchase the depaitmental a,llooa 
tion IS made on the purchase voucher 
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general factory expense —M oht c\penses can be 
identified with a functional division oi depaitment Howcvei, icfenit!le‘.'? 
of liow finely a plant is depaitinontalizcd, eipensis iiii=e which iic f,(n 
eral to all depaitrnents of a plant In ordw to collect these expenses a 
departmental account is set up teimed Geneial Fattoiy Expense, to 
which such expenses should be chaiged 

INDIRECT LABOR — ^The expense distiibution of indirect labor is 
obtained trom an indiiect laboi or payroll distiibution sheet The kttei 
piovides depaitmental totals of various kinds of indiiect Iiboi which lue 
tiansfeiied fiom the laboi distribution sheet to the mamifaetming 
expense distiibution sheet In this way, the cost of indncct labor i? 
analyzed fiist by departments and then by classification under caeli 
department 

MEDICAL SERVICE EXPENSE— Wheie Bemcoa of a pliyviuan 
and surgeon are paid for on a monthly retamei fee b isis the pumaiy 
expense distiibution is usually chaiged directly to a geneial seiviie 
depaitment account Tlnough a socondaiy distiibution the lattei is 
pi orated to othei departments on one of the following bases 

1 Depaitmental casualty reeoid 

2 Numboi of worlmen emplojed in each department 

3 Depaitmental laboi cost analysis 

The depaitment casualty lecord is piobably the best of the throe bases 
to use, because it pioiales medical sciviee expense m pioportion to the 
nunibei of casualties m each department Tlio numbei of woikmcn 
employed m each depaitment, when used as a ba'is for pioriting medical 
sei vices expense, is not as equitable as the fiist The expense in this 
case is pioiated on a standing or leady-to-seive basis lathei than upon 
an actual expcuonce basis The departmental labor cost anahsis has 
little raeiit as a basis foi pioiutmg medical expense The usual explana- 
tion is that the depai linentnl labor cost analjsis rau't he obtained foi 
othei piiiposes and thercfoie it is available as a basis foi pi orating 
medical expense There is usually no definite relationship between, labor 
cost of each department and depaitmental casualties 


PATENT AMORTI2ATION EXPENSE —Allocation of patent 
amoitization expense depends upon the location ot patent utilization 
As patent costs are capitalized, a record is made of the department in 
which the patent is to be used From this recoid, a monthlv work sheet 
analysis is obtained for distiibution 


RELINING EXPENSE — ^This expense item is allocated to the de- 
partment where the furnaces are located The estimated relinmg expense 
is based upon past experience The life of the lining after in'-tallation 
and the past aveiage actual co=t aie the two factors considered m 
estimating the monthly expense total Where possible, the life of the 
Iming is estimated in teims of units of product, and a monthly journal 
voucher is prepared on the basis of the month’s production 


1 Total estimated relinmg coat 

2 Number of tons processed before new lining is necessary 

3 Cost per processed ton (Line 1 — line 2) 

4 Pioduction for January 

5 Charge to January operations (Line 3 X line 4) 


? snoo 

50 000 
*10 

600 tons 
$50 
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ROYALTIES — ^Eojalties paid for use of a machine oi piocesj 
■whethci based upon units pioduced or a fixed monthly oi annual lental’ 
aie a factory cost but where lojalty payments aie based upon units 
sold 01 upon a peicentage of the sales values, they aie often treated as 
deductions fiom sales under commercial expense In the inteiests ut 
standaidization the manual of the rubber manufnctuiing industiy sue 
gests handling details in the following manner 

1 Specifically apply the unit lojalty cost as a aepaiate item of factory 
cost (m addition to labor material overhead) to each pioduct 
maniifactuied by size and kind duiing the period ivhen paid on a 
production basis 

2 Specifically apply the roj alty cost as a separate deduction from sale? 
under commercial expense to each product sold bj size and kind 
during the period when paid on the basis of units sold oi as a pel 
centage of sales lalue 

3 The method outlined above will consist of debiting Goods in Piooes? 
and/or Deductions from Sales and crediting the geneial lodaci 
Eoj alty Accrued account 

SMALL TOOLS EXPENSE — Three basically different mothoda 
are used to alloc ite the expense ot small tools At the time of purchase, 
such tools may be 

1 Capitalized in a Small Tools account 

2 Chni ged to Stores 

3 Chaiged to Expense 

Capitalization Method — All purchases of small tools aie capitalized 
in a Small Tools account which is consideied a fixed asset Depieoia 
tion is applied m order to establish annual and monthly amounts to 
charge off as expense This is a difiBoult method to administer properly 
because of the vaiiation lu, and the uncertamty of, the length of hte of 
many different small tools Undei this method, the monthly allocation 
of small tools expense is similar to that used for depreciation of ma 
chmeiy and equipment 

A variation of this method is to capitalize tool pui chases, but m hen 
of measurmg depreciation to revalue them at the beginning and end of 
each period The balance of the account after mventoiy appraisal as 
reooided represents tool expense 

Chargmg Stores — ^All small tool purchases are ohaiged to stoies in 
ventoiy As tools are needed, they are lequisitioned and charged to 
the piopei dcpaitment at the end of each month by being sorted depart 
mentally This is appaiently the method advocated by the rubber indus 
ry’s manual which states 

Small tools and other miscellaneous plant equipment may be charged 
to overhead as issued from stoies, m lieu of depreciation, leaving the 
oiiginal equipment value on the books as an asset When this plan is 
followed caie should be taken that the asset does not become over- ot 
undei valued 

Chargmg Expense —Small tool purchases aie charged to expense at 
the time of pin chase This method is common because of its simplicity 
Analysis is made of alt purchase vouchers which indicate a chaige to 
the account ioi Small Tools in order to allocate charges to the several 
departments Analysis may be made from day to day on pick up analysis 




Under this plan 10000/120,000 or 1/12 of the cost is illocated to 
Januaiy pioduction If actual production for January were only 8,000 
imijls, these units would stand only then estimated 'hare of the Jammy 
charges for patterns, tools and dies Tlie excess charges foi the 2,000 
units not produced become a charge to iinabsoibed items If in February 
the production totaled 10,000 units, the correct charge for patterns, 
tools, and dies is made, and the excess credited to iinabsorbed items 
Is pioduction is equalized o\ei a peiiod of months the cumulntue 
cliaigp or 01 edit for unabsorbtd items is properly udjuslod In pioiliic- 
tion of products where changes in model or design require charging off 
of patteins, tools, and dies, the method outlined has the advantage of 
making each unit produced stand its correct share of pattern, tool, and 
die expense These charges therefore become a direct charge of produc- 
tion , , , 

In plants where model changes are not important and standard produc- 
tion IS involved, patterns, tools and dies are depreciated o\cr their life 
and charged to production as burden, m common with depreciation on 
other machmery and equipment 

WATKR EXPENSE —Where water is purchased from a public 
utility company, a bill is rendered based on meter readings However 
where bills are rendered quarteily, the expense must be estimated The 
schedule of lates provided by the utility company is then used to ascer- 
tain the estimated water expense This computation pros ides the basis 
for the allocation of water expense The computation of water expense 
and its allocation to departments may be illustrated as follows 
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Total gallons consuiiiLd 


Public Utility Compnn Rate fcehedii 
rust 10 000 t,allona@$3 00perthoua[ 
Neat 20 000 gallons (J ’ 00 per thoust 
No t 316 000 gallons @ 1 00 per tliousr 
Total Estimated llatei E-apen 


llonth 
800 260 
1 000 819 
27 308 91 



Fstlfflatiid 

Exponsa 


S StI 00 

40 00 
316 00 
^ 3811 00 


The unit cost ot $1 115607 foims the basis for departmental charges 
by multiplying the gallons consumed in each department by the unit 
cost The results aie shown in the last column of the abo\e table under 
the headmg Estimated Expense 


Expense Distribution Sheet 

OPERATION OF EXPENSE DISTRIBUTION SHEET - 
Theie are four steps m the piepaiation of an expense distnbution sheet 
for piimary distiibution 

1 Designing expense distnbution sheet 

2 Transferring manufacturing expense account balances from their 
subsidiaiy expense ledger 

3 Distnbution of expenses to depaitmeuts 

4 Pioiiug depaitmental column totals luth subtotal and grand total 
columns 

The design of the expense distribution sheet is illustrated in Fig 4, it 
LS used m conjunction with a single Manufactming Expense control 
account, and is usually piopaled on columnai analysis paper Specifto 
expense accounts should be arianged in the left-hand maigin m exactly 
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expenses constituting diiect charoOS to depaitment^ appear undci their 
propel headings 

Pi oof ot the accuracy of the expense distribution sheet is obtained 
after all allocations and proiations ha\e been entered in the proper 
columns Fiist, the pioducmg and seiMce depaitment horizontal siib 
totals of each item iie obtained, the sum of the two subtotals for each 
expense item should equal the giand total foi that item Next the 
leitical column totals aie obtained foi each producing and sen ice 
department The column totals for each gioup of departments aie then 
ciossfooted and chocked against the subtotal columns This piocediiie 
insnics the accurac\ of all depaitment totals before secondaiy expense 
distnbutionb aie made 

Figs 6 and 6 shoiv poitions of distnbution sheets used in a large steel 
foundiy Fig 5 is for producing departments Fig 6 foi seivice deport 
ments The eomplete oolumnai headmgs for Fig 5 are as follows 

70-1 Jlelted Metals 
70-S Cleaning and Finishing 
70-7 Second Cleaning and Finishing 
70-0 Eoutiiie Heat Tieatment 
70-11 Special Heat Tieatment 
70-13 Pattein Shop 
70-17 Machine Shop Rolls 
Cm rent Month Total 
Total to Date 

Each column is subdivided into 

1 Qinntitj and Homs 

2 Amount 

3 Cost pel Net Ton 

For Fig 6, the service department group, the eomplete column head 
mgs aie 

80-1 Budding Rent 

80-3 Power and Light 

80-5 Heating 

80-7 Cost 

80-0 Pill chasing 

80-11 "Woil s Management 

80-13 General Siipcniitendent 

80-16 Draiage 

80-17 Eecening 

CuTient Month Total 
Total to Date 


Each column is subdnided into 

1 Quantity and Hours 

2 Amount 

After the service department expenses have been accumulated on 
Fig 6 they are tiansferred to another form from which secondary 
expense distribubons are made It is called in the Steel Founders’ 
Manual an apportionment distnbution sheet (see Fig 9, discussed 
later m this section) The complete list of accounts on the expense 
distribution sheets (Figs 6 and 6) is as follows 
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Tirpnii II 
Dneliici r<i 

Lotoiiiotive Cinni’ n[i(rit«r? 


Oilt, Giensoii ami Gasolino 
Vi aite and Rags 
Open Hearth Sand 
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Producing Departments 


Service Departments 


Welding Wire 
Welding Gases 
Tillet and Donel Stock 


GbNEBAL STOSES (Cont cl) 


IIISCEU-AIFODS El 
Refu e Expense 
Snnil Tools Puicl 


316 Shop Castings 


Misosllaneous ExPEnsE 

Small Tools Purcliusod 

Traveling and Entertainment 
?iv ot Club Expense 
Outside Physician Expense 
Outside Hospital Expense 
Ambulance Expense 
X Ray Expense 
Compensation Expense 
Legal Expense 

Sn^fety^ iigns 
Printing Safety Forms 
Hospital Supplies 
Drinking 'W atcr end Ice 


d Bluepimtmg Paper 


Demurrage and Cor Pen' 


349 Old ^ge Pension Dxpense 

gjO Water 

ggg E\peiimental and Development 

Expense 

3S9 Miscellaneous Expenae 

398 Insurance Compensatiom and Pub 


Liability 
Insurance Gi 
Total 
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Producing Departments 


Tutnl Misoollail 


•3 ^IftiiufacturinE Supplies 


T olni Contrullablo Burden 


Oontri II iblo Burden 
II Sutvicc nreAnTMESTS 


rn Sebvicp Departmeots Cost 


SECONDARY EXPENSE DISTRIBUTION —The final stage m 
the canipletiou of the eapense distiibutiou sheet consists of making the 
second uy t xpense disti ibutions This im olves a ledistnbution of ser\ ice 
dc]iaitment expenses in such a way that ultimately all expenses are 
lodged m pioducing depaitmcnt accounts This is because the piodiii t 
tratcls thiough the pioducing deputments only and must thercfoie 
absorb the cntiic plant otcilicad m those departments 

BASES FOR DISTRIBUTING SERVICE DEPARTMENT 
EXPENSES — The distiibution ot scitice department expenses is made 
on one of tw o pi iiis as follow s 

1 Son ICC ilepuitment expenses maj be diatiibutcd m then eiitiietj 
only to pioducing dcpuitmcats 

2 A propoitioii ot senice depailnicnt expense totals may bo dis 
tiibutcil to other scivicc dcpiiitments before hual expense distnbii 
tioiis aie made to producing depaitmcnts 

Irrespectix e of the plan utilized the fundamental factor of importance 
is to use a propei basis for distnbution of specific semce department 
expense In selecting such a basis two factors are mxohed 

1 Nature of the service rendcied, b\ the specific aeniec depaitment 

2 Rumbei of specific departments which utilize such service 

The Rubber Manufacturers’ Association, m its Uniform Accounting 
Manual classifies all service departments according to their basis of dis- 
tribution It lecommends the use of seven bases 
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1 Meter reachnns or engineers’ estimates 

2 Nimibei o£ employtts total labor hours oi total labor dollars 

3 Direct charges to pioductne departments 

i Relative floor space area (excepting power division) 

5 Additions to cost of material or supplies 
8 Specific application to icpair or new norl orders 
7 Charges to general ledger eontiol 
In addition there may be found many othei bases such as 


1 Machine hours 

2 Truck hours 

3 Crane hours 

4 Cubic content 

5 Property valuation, etc 

Theie is no uniform application of a particular basis in the distribution 
of a given service department The choice of a basis is either a matter 
of individual bias or depends on the existence of some specific condition 
The application of the seven bases mentioned m the Rubber Manual is 
discussed below Refeience is also made to seivice distributions leooin 
mended by the Steel Foundeis’ Society of America Inc in its Uniform 
Accounting and Cost Plan foi Steel and Alloy Foundries 


Meter Readings or Engineers’ Estimates — Metei readings apply to 
powei costs which should be depaitmentalized according to the needs 
of each company as follows 


Steam Generation Department 
Electrical Generation Depart 
ment 

Electrical Transmission Depart 
ment 

Compressed Air Department 
Hydraulic Power Department 


6 High Piessura Seivice Water 
Department 

7 Low Pressure Seivice Water 
Depaitment 

8 Gas Depaitment 

9 Dunking Water Sjstem Depart 
ment 


The engineermg division furnishes sepaiate metei leadmgs of these 
factors for then pioiation to the departments consuming the power 


Number of Employees, Total Labor Hours, or Total Labor Dollars 
In All Departments — All departmental expenses which beai a direct 
relation to the number of employees woikmg in the plant, and which 
1 ary mord or less m dnect proportion as the numbei of emplovees are 
prorated on the above basis According to the Rubbei Manual this 
classification contains the followmg expenses 


Factory Managers Department 
Emplojunent Department 
Medical Department 
Welfare Department (including em 
ployees’ life insurance) 

Police Department (otliei than 
watchmen) 

Safety and Sanitation Depaitment 
(proportion applying to factory 
only) 


Cafeteria Department (pioportion 
of loss or gam appljmg to factory 
in relationship of faetoiy employ 
ees to total employees) 
Timekeeping Department 
Payroll Department 
General Factory Expenses 
Donations and Siibsci iptions 
Books and Periodicals 
Factory Council Salaries 
Cost of Drinking Water 


Along similar Imes, the Steel Foundeis’ Manual lists the following 
depaitments 
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Worl s M imf,emont Cost DopartmLiit 

(rciici il iSiipti iiittiideHce Einploj niuil ind Welfare Depart 

i’lodiutum riiiutims Department muit 

(inchulint time stmlj ) Safetj and Djspeiisaij Depaitmuit 

I’m oil Deputment 

llie expense of ea(h of these departments xvill he aceumiilatod in a 
sepuate account iiichidiiii, salaiics lepaiis to ciiiupment Kcneiai stoics 
matiiials miscellaneous expense hxed ehiiKts and then shiue of anj of 
the seiiKO dipaitments listed above ui xihidi the> paituipite Ini the 
pill pose of distiibiition lion ever their totils will he added toeethcl and 
puiiitid in 1 sinple distribution to all piodiietixe uuxiliiij and leniam 
ini, HLi 1 ice dtpai inients on the basis of payroll hours 
Some industiial conceina distribute the expenses of berviee dopiiitincnts 
on the h isis of direct labor cost The re ison for use of the direct labor 
(ost basis IS its c ISO and siiiipluity The depai tment il payroll atmhses 
arc incpmed as niattei of routine and hence those are used, thus obviat- 
ing the m ecssitj foi gatheiing data for other distribution bases In fart 
the Steel Foundeis’ Minual specifically authoiizes the use of payroll 
dollars m lieu of pavioll hours as a basis if payioll hours cannot be 
eonioniently obtained It is to be noted howevei, that the use of the 
dnect laboi cost basis maj icsiilt in an inequitable expense distribution 
particularly if hourly lates paid to diieot laborera vary widely 
Direct Charges to Productive Departments — Expenses collected 
under this classification of service factois aie pioiatablo directly to ] ro- 
ductive depnitinents b> specific application of activities or estimated 
benefit leahzed The followmi, depai tments are included in this category 
(Rubber Manual) 

Oeneral Research I abni itoncs Gcncial Yard Department 

( heinieal Testing Depai tment Di iftiiig Department 

Physieal Ttsting Department Tol mg Iineiitory 

Fxpeiimontul and Development Cost Deputment 

Test t ai Dcpaitmeut Fnctoiv Aooounting Dopartmout 

Irihnieal boiviee Time Study Department 

Spo( ihcation Department Pi oduetion Plamuug Department 

( mage Department Scheduling Department 

Central Tiuekmg Department 

The examples below, taken from the Steel Founders’ Manual, fall 
into the same group 

Z 23 General Engineering — The entire cost of this department mehid 
ing direct chaiges such as indirect labor (salaries) misccllanooiiB expense 
(photostat and hhiepimt paper, traveling) lepaiis and ita shaie of the 
foregoing service departments will he distrihuted among the various pro 
dnetive and anxiliarj departments and the selling expense account ‘Sales 
Engineering Expense’ P 10 on the basis of service rendered 
Z 24 Repairs and Maintenance Department — ^Ihc entire expense of this 
depai tment (exclusive of labor and lepair materials charged direct to the 
repau accounts of departments served) will be distiibuted to these various 
departments on the basis of repair labor hours fumisbed by the repair and 
maintenance department 

Z 26 Fuel Oil Storage — The entire expense of this department inolud 
ing taxes, depieeiation insurance, and power service will he distributed 
over the vaiious productive and auxiliary departments which use this fuel 
on the basis of gallons consumed 
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Relative Floor Space— All geneial faotoiy expenses mcuned m icla 
tion to buildings or building space, aie proiated to all departments on 
the basis of the floor space occupied by each depaitment Aocorchnu 
to the Rubbei Manual, unoccupied space such as aisles pas agoiiavs 
budges halls, etc should be allied in pioportion to the occupied space 
chaiged to each department The following depaitments are included 
Pile Demrtment 
General Pactory Expense 
Watchmen 

Sweepers and Cleaners 
Elevator Operators 
Snow and Ice Removal 


Buildinc Eq 
power plant) 

The Steel Founders’ Manual discusses the flooi area basis as follows 
Z 4 5, 6 Floor Space Rental — Plooi space rental will be subdivided 
to office buildings and foundry buildings groups A and B The entire cost 
of these departments including heating electric light indirect labor 
(watebmen and ]anitois) stores materials, repairs taxes depieoiatioii 
and insurance on buildings will be prorated over the vaiious departments 
housed in each on the basis of areas occupied (squaie feet) 

Note A separate floor space lental account should be carried for each 
majoi building or group of buildings such as offices foundry and 
machine shops 


R^airs and Maintenance on Land 
Improvements (except power 
plant) 

Rwaiis and Maintenance on 
Buildings and Building Equip 
ment (except power plant) 
Depreciation Land Improvements 
(except power plant) 
Depreciation, Buildings and 


Geneial Factory Expense (coni d) 
File lusurancc Buildings (except 


Plant Explosion Insurance (ex 
cept boner explosion) 

Riot and Civil Commotion Insur 

Elevator Insiuanoo 
Taxes on Building and Building 
Equip^ment (except power 

Cost of Electric Lighting (general 
plant only) 


Z 25 Pattern Storage — Tlie entire expense of this department including 
labor, repairs floor space rental etc will bo distributed over the several 
molding and core departments on the basis of estimated use of storage 

Addition to Cost of Materials and Supplies — In many plants the 
tendency seems to be to distribute pui chasing expense and storesroom 
expense mdirectlj In the lubbei manufacturing industry, material coats 
aie mcieased by the expenses connected with the following depaitments 
Pui chasing Department Traffic Department (incoming ma 

Receiving Department terials) 

Ptores Department Material Testing Department 

Invoice Auditing Department 

Expenses are collected according to these functions and are closed 
to an account called “Cost of Receivmg and Handling Materials ” The 
invoice cost is then increased by an estimated material burden charge 
to cover the cost of buying and handling the item The rubber indus 
tiy’s Manual advocates the following bases 

1 Material handling costs for the major direct materials such as 
rubber reclaimed rubber othei compounding materials and textiles 
should be reeov ered m cost on a tonnage basis 
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2 llio matdinl IiiiiiiIliiiK CMiuise foi ill othd matLiiila and snppIiLi 
filionkl be iLLO\tird m coht on i value basis 


The eficct IS to debit Stores ind to credit Absoibed Mitonal H indlinf, 
ExpensL I ltd the ni liiiil cost of Retcning and Handling is closed into 
Abboilicd L\pcnsc ind mj diffeiente di^po cd of m llic same nuiniioi 
lib otliei Qcei- ind iindei applied expense 


Specific Application to Repair or New Work Orders —The ocei- 
hcad of meclianieal shops should be depaitmentnhml uioidiu}, to the 
needs of e ich compaiiv as suggested below (Rubbei Maiuuil) 


Mold and Ciuc Dcpnitnicnt 
Mailiim Shop luid Muntenince Do 
partiiiLiit 


Toolroom Dtpai tmoiit 
Kltr trical Alamtcn me 
meut 




The oierhejcl for the abote dopaitmcnts is applied to repair and nev>' 
woik orders as i porccntige of direct labor Companies opeiating highlj 
spetializtd machine shops and mold and coie departments may, hou- 
c\oi, apply these ovei heads to woik oideis on a machine hour basis 


Charges to General Ledger Control — Or ei he ids of the shipping and 
finished goods waiehoiise departments are chiiged to the general ledger 
oontiol and taken up on the books as a commercial expense 


SECONDARY DISTRIBUTION FOR SPECIFIC DEPART- 
MENTS — Below aie listed o number of the moie common son ice de- 
pailraonts and the pioceduie intohed in assembling the data for making 
the distributionb, nnallv suggestions are picsented m each case foi the 
distribution of the service department chaige m question The sugges- 
tions aio not final and othei methods may with equal appropriateness 
be used depending on the local conditions 


1 Operating expenses are absorbed by being charged to repair orders 
on basis of labor hours 

2 In turn repair orders are charged to departments affected on the 
basis of actual repaiis made 


A more expedient but less equitable basis for distributing this repair 
seivice 13 on basis of direct laboi hours m the several producing depart- 
ments The argument for its use is that blacksmith repairs are usually 
made exclusively foi pi educing departments and that there is a definite 
relationship between departmental direct labor houis and lepairs re- 
quiicd foi producing departments The same argument is also advanced 
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for the use of machine hours as a basis foi distnbution of seivice o'; 
pense of this type Howevei, specific allocation based upon lepair oider 
recoids seems the most equitable basis 

Building Occupancy— In some cost systems, the pnmary expenses 
applicable to all departments housed within factoiy buildings aie ac 
cumulated and charged to a Building Occupancy account Floor area of 
a building is the generally accepted basis for distiibuting such expenses 
as building depreciation, msurance, taxes, maintenance, and lepans 
among the several departments located within a building This is fair 
enough even where a certain depaitment may be located in the center 
of a buildmg, and has no exteiioi walls Yet, since it is a department 
within the building, it is chaiged with its pio-ratn shaie of depieoiation 
taxes, insurance, maintenance, and repaiis that peitam to all of the 
side walls, since it could not cany on its opeiations unless there were 
side walls piotectmg the buildmg 

Cafeteria —The secondary distribution depends upon the policy of the 
company with respect to prices chaiged employees for food The cafe 
teiia moome is credited agamst cafeteria service expense If income 
exceeds expense, the balance is consideied ‘ Other Income ” Where 
cafeteria service expense exceeds the income of this depaitment, it mav 
be redistributed on the basis of the number of employees on the psyioll 
of each depaitment But wheie all employees do not use cafeteria, or 
where they use it nregularly, the most accuiate basis to employ would 
be a daily count and identification of employees using the cafetein 
by departments in which they woik This daily statistical analysis, 
however is usually too buidensome and is not oommensuiate with the 
value of the results obtained 

Carpenter Repair Shop— Caipenter lepair seivioe is peifoimed for 
buildings and foi depaitmental equipment such as benches, tables cup 
boards, etc Its handlmg is similai to blacksmith lepair soivioe Written 
lepni orders bear designating numbeis that identify them as carpenter 
lepan ordeis, they also designate either the department foi which 
repairs aie made, oi Buildmg Occupancy account, or Reserve foi Bmld 
mg Repairs and Maintenance account, whichexei the case may be Re 
pair materials and repair labor aie charged to each speoifio oidei At the 
end of the month the oarpentei shop’s expenses aie pi mated among all 
orders on the basis of caipenter repair labor hours Total carpenter 
lepaii shop expense is then distributed as follows 

1 To specific departments for carpenter repairs made on departmental 
equipment 

2 To Building Occupancy Service Department for carpenter repairs 
made on factory building or to a Reserve for Building Maintenance 
where such a method is used 

3 To Marl eting Bxpense oi Admimstrativ e Expense general ledger 
accounts for carpenter lepaus made to either buildings or equip 
ment classified under these two divisions of the plant 

Alternate bases, such as direct labor hours or direct labor costs of 
departments affected, which may be used to distiibute this service ex- 
pense, are apt to be arbitrary and may lead to gross inaccuracies in 
service expense distiibutions 
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ExactK the same method as explained above is used in the case of 
the electric repair shop 

Employee Traimng^ — ^Employees are usually trained to perfoim 
speciho operations A fan basis foi distributing this expense is on Imsis 
ot the numbei of emplojees trained each month foi each department 
If the length of the trainmg peiiod \aiies with dilieient depaitments 
tlie number of tiammg hours would seem to be a better basis 
Employment Service — ^The employment or personnel department 
renders a wide vaiiety of services affecting all employees The most 
equitable basis foi distribution of employment department expense is 
the average numbei of employees on the departmental payrolls each 
month 

Engineering Maintenance — This type of engmeeiing service deals 
exclusively with omient pioductive activities Actual repcirs and main- 
tensnoe sen ice should be accounted for by the use of repair and main- 
tenance oideis In this manner, repair mateiials and labor, and the 
departments expenses aie definitely allocated to departments If 
deeiied a poition of engineering maintenance expense pei taming to 
geneial sen ices such as periodic inspection and lubiioation may be dis- 
tubuted on a basis of machine horns 
Time and Motion Study and Rate Setting — ^This engineering ex- 
pense lelates to manufacturing actixities, and it is distiibufed in its 
entirety among departments on the basis of time spent m making the 
studies The engineers engaged in this work should show on then daily 
time tickets the department in which this class of woik is peifoimed 
Thus, the basis for distiibution of this expense is specific allocation to 
departments which is made monthly fiom an analysis of daily time 
tickets of time and motion study engineers 
Planning and Production Control— The amount is distributed each 
month among the producing departments Specific allocation is based 
upon the numbei of items appearing on production orders and then 
accompanying specification schedules Items in this instance aie depart- 
mental operations tools, and materials, which are planned and specified 
on each older, and which must be provided for the purpose of oairying 
on the production in each department 
Factory Accounting Service — ^The factory accounting department 
accounts for mateiials, men, machinery, and tools The diffeient activ- 
ities accounted foi aie so vaiied that it is diflicult to provide a common 
denominator that measures definitely and accuiatelj the amount of 
seivice lendeied in each department of plant A basis that seems to 
distribute factory accounting soivicc expense most fairly is the number 
of man hours of factory workmen However the following bases are 
also advocated 

1 Number of men 

2 Numbei of time tickets handled 

3 Equal distribution 

Fire Protection Service — This depaitraent rendeis service to all divi- 
sions of the plant A portion of the total file service expense, therefore. 
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may be distributed to the marketing and administrative divisions of 
business There aie two bases wliich may be used to distribute this 
expense 

1 Valuation of property protected Tvitliin several departments and 
divisions 

2 Valuation of property protected as -weighted by fire hazard expe- 

Property valuation foi a specific department includes the value of 
maohineiy and equipment located therein plus a propoition of the build 
ing valuation based upon flooi area occupied by depaitment Eire 
hazard experience as a weighting lactoi may be employed wheie occur 
lence of fires is fieqiient and where there is a constant hazard in ceitain 
departments owing to the natuie of the pioductive activities theiein 

Floating Labor Service— This service is rendeied to all depaitments 
as occasion lequires The foieman of the labor ^ang piepaies a daily 
report which indicates the number of houis woiked by each laborei for 
ceitain depaitments Ihe piopei basis foi distiibution of this service 
expense is by specific allocation to depaitments based upon monthly 
analysis of time tickets of the laboi gang The total hours woiked by 
the laboi gang is divided into the total expense The lesultant cost per 
hour of floating labor gang seivice is allocated to depaitments which 
utilize this seivice 

General Plant Service — ^Expenses charged to this service depaitment 
are those which apply to the plant in geneial, and which cannot expedi 
ently be allocated or prorated to specific departments Two bases aie 
used to distiibute general plant expense 

1 Units of productive output 

2 Total man houis 

Unit of pioductive output (tonnage) is used by some steel mills to 
distribute geneial plant or geneial works expense Tonnage in this type 
of industry is a bettei basis than total labor hours, because it is more 
unifoimly lepresentative of production m the seveial manufacturing 
divisions than total laboi oi man horns 

Total man hours is consideied a fair basis for distiibuting general 
plant seivice expense wheie laboi is a common and dominant factor of 
pioduction m all departments This is particulaily tiue wheie general 
plant service mcludes general superyision, which affects mdirectly aU 
woikmen 

Hospital and Medical Service— The seivice provided by this depart- 
ment may include employees of the maiketing and administrative divi- 
sions In such case, a poition of this seivice expense is distiibuted 
monthly to these other divisions Where the depaitment pi or ides 
medical exammations to all new employees and periodical examinations 
to all old employees, the expense of this service should be segiegated 
fiom hospital expense which piovides foi casualties Two bases may be 
used to distiibute this expense 

1 Number of emplojees 

2 fetatibtical analjsis of casualty experience 
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The fiist basis is simpler and is a fair basis to apply if the casualty 
recoids of each department m lelalion to number of employees aie faiily 
uniform If the casualty late is dispioportionate to the numbei of em- 
ployees m dcpaitments, this e-rpense should be distiibuted among de- 
paitments based upon a monthly statistical record of use of this service 
by departments Where both medical exammations and hospital caie 
aie piovided, a combination basis may be used The numbei of employees 
mav be weighted by the casualty lecoid to piovide foi a fan evpenso 
distubution 

Locomotive Crane Service — ^This seivice is piovidcd foi diffeient 
pioducing and seiviee departments as the services ot a ciane are re- 
quested ^ rocoid of the time worked foi each department is shown on 
the daily time ticket of the ciane opeiator There are two bases used to 
distribute locomotive wane seivice expense 

1 Ciane houis 

2 Weight of materials handled 

The wane hour basis is a plan generally used to distiibute locomotive 
crane expense Total wane opeiatmg expense is divided by the total 
ciane houis opeiated in ordei to compute the cost pei hour fot wane 
operation The houilj rate multiplied by the numbei of houis that the 
ciane noiks for a given department establishes the depaitmental chaige 

In some plants, the weight of materials which the locomotive crane 
handles for diffeient departments is easily obtained Wheie this in- 
foimation is available the weight basis furnishes a moie aceuiate and 
truly lepresontative basis foi expense distubution Concerning this 
point the Steel Founders’ Manual states 

Z21 Locomotive Cranes— The entne cost of this department, inolud 
mg direct ohaiges such aa indirect labor (firemen and engineers) stores 
mateiials, tuel repairs, fixed cliaiges such as taxes depreciation and m 
aunncB and its share of the foregoing service departments will be dis 
tiibuted between the shipping department avoount P9 in the selling and 
geneial ppense lodger and the service department. Receiving and Stoiage 
ot lletals and Manufactuiing Supplies, 2 22 The basis for distubution 
should be crane operating hours wuuoiuu 

payioll seivice applies to all depaitments 
in the plant ^ce this department accounts for the time worked by 


3 peifoimed by this depaitment c 


The expenses applicable to the powerhouse are collected mdipend- 
ently ot the remainder of the plant, as though the power division vveie a 
sepal ate institution Within the powei division, expense accounts should 
be so arranged as to segregate the expenses for the thiee subdivisions 
mentioned above Thus the rubber industry’s Manual states 
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Eor plants prodneing then own steam and power the most equitable 
basis of distiibution is the demand basis The demand basis la patterned 
after the method developed by public utilities wheiebv a minimum eharte 
IS made based upon the demand of each customer Additional charges are 
made foi actual consumption This theory applied to manufioturma 
plants has the advantage of causing each depaitinent to stand its share 
of the fixed expense ot a power plant This expense is shared based upon 
the demand of the department under normal conditions The remaininE 
expenee of the power plant is then distributed on the basis of actual con 
sumption 

Similaily, distiibution of power and allied accounts is discussed in the 
Steel Foundeis’ Manual as follows 

Z 1 Power and Light Purchased — ^This account will covei the purchase 
cost of eleetiie power and the expense of the transformei station Dig 
tribution will be on the basis of kwh consumed in each department (pro 
ductive auxiliary or service department) Kwh by depaitments will be 
obtained by metering or by multiplying normal load of each motor by 
operating hours 

Z 2 Power Plant — This account will cover indneot labor, fuel water 
repairs depreciation, taxes insurance and floor space rental of the powei 
plant Distribution will be made on the basis of kwh consumed in each 
department as outlined for purchased power 

Note Where, in any one foundiy both purchased and produced power 
IS used the cost per kwh on each source should be computed for com 
parative purposes but the two departments should be added together 
and prorated in a single distribution 

Z3 Heating Department — The entire cost of this clepaitment including 
fuel water taxes depieciation and mauranoe will be proiated over the 
various building rental accounts on the basis of cubic contents of depart 
mants leceiving heating service in each building group with arlntrary 
modification where necessary 

Note In any case where more than one heating plant is opeiated 
as for example, a separate heating plant for offloe building, a sepa 
rate service department account should be cairiecl 

(For additional discussion of power distribution, see latei m this 
Section ) 

Purchasing Department Expense — This department renders a serv 
ice for all divisions of the plant by placing oideis for raw materials 
and faotoiy supplies, foi factory and office equipment as well as supplies 
for the marketmg and administrative divisions Under these ciioum 
stances the pui chasing department expense should be distubuted 
monthly among all divisions The most equitable bases foi distiibution 
of purchasing department expense are as follows 

1 Value of pm chase orders received 

2 Number of purchase orders placed 

The first basis requiies an analysis of all invoices covered by purchase 
voucheis each month The latter are anedyzed as to depaitments for 
which materials, supplies, and equipment aie puichased The money 
value of the puichase vouchers so analyzed becomes the basis foi the 
depaitmental expense distiibution Some cost accountants feel a more 
equitable distribution of puichasmg department expense is on the basis 
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of the numbei of ptiiohase ordeis placed This basis likewise requires 
analysis of puichase oideis placed duimg the month, m teims of depart- 
ments m which the puichase requisitions oiiginated While these 
analyses requne extia cleiical woik they piovide a more accurate dis- 
tubution of pm chasing depaitment expense than any othei method 
Direct laboi houis is a basis often used, but its use is not lecommended 

Storesroom Expense — ^This depaitment rendeis a senice to all de- 
paitments which lequisition law materials and supplies including the 
maiketing and administrative divisions Hence, a portion of this seiv- 
ice expense is pioiated to the Marketing and Admmistiativc Expense 
accounts at the end of each month Bases used to distribute stoiesioom 
e^pens6 aie as follows 

1 Number of stores requisitions filled 

2 Numhei of stoi ea items issued 

3 Value of mateiials and supplies issued 

The numbei of stoies lequisitions filled by the stores department is 
a fan basis foi distribution of storesroom seivioe expense, if a lequisi- 
tion is made out foi each issue of law materials from storesroom This 
IS usually the case wheie a job order cost system is in operation How- 
ciei, m the case of oontmuous pioduction, as foi example in glass 
fnctoiies, blast furnaces, cement mills, etc , daily and monthly summary 
recoids of quantities issued are used m lieu of stores requisitions The 
numbei of stoies items issued is a moie equitable basis for distribution 
of storesioom expense, particularly if the practice is to write moie than 
one item on a stoies requisition Much of the cost of operation of a 
stoiesioom is identified with the issue of stores items and posting and 
pricing the lequisitions aftei the issues have been made 

Where stoies requisitions are not used as basis for issue the value of 
mateiials and supplies issued may be a better basis for distiibutmg the 
storesioom expense The Steel Foundcis’ Manual discusses the distiibu- 
tion of puiohasing and receiving departments as follows 


Z19 Purchasing Department — ^The entire coat of this depaitment m 
eluding diiect expenses and its shale of other soiviee departments will 
be appoitioned between the two storage departments Z 20 Receiving and 
General Stores and Z 22 Receiving and Stoiage of Metals and Manufac 
tuiing Supplies on the basis of the value of materials issued from these 
two stoies depaitments during the current month 

Z 20 Receiving and General Stores — The expense of this department 
mcludmg direct chaigcs fixed charges and its share of the foregoing serv 
ice departments will be distributed over all productive, auxiliary, and 
lemaining service departments on the baaia of value of general stores 


xne envire cose oi tms Uepaitment, including direct charges fixed chviges 
and its snare of foiegoing service departments, will be distiibuted over all 
productive and auxihaiy departments on the basis of value of the metals 
and manufacturing supplies consumed 


The above method is m sharp contiast to that of the rubber manufac- 
turing mdustrv discussed eailier in this section The rubber industry 
treats material handling charges as duect additions to material cost 
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Tabulating Expense —Tabulations may be piovided fm pioduction 
oideis^ stoies inventory, finished stock mventoiy, cost of sales law 
mateiials and factoiy supplies issued, payroll and laboi distnbution^ 
plant and sen ice expense analjsis, building and equipment ledeei 
lecords, accounts payable, accounts lecenable, and maiketing cost 
analyses including sales, costs and expense analyses Tabulation sen ice 
expense is distiibuted at the end of each month to the manufacturine 
maiketing, administiatne and financial duisions in aocoidance -with 
the relative amount of sen ice rendeied to the lespective divisions as 
measiued by the following bases ’ 

1 Numbei of cards punched soited and tabulated 

2 Tabulating machine hours 

3 Specilio allocation to department 

Wheie a wide variety of tabulation is pei formed foi all duisions of a 
business and for numerous depaitments of a manufaotuiing ivision the 
most equitable basis for distiibution of tabulating expense is by number 
of oaids punched, soited. and tabulated Automatic oounteis on ma 
ohmes piovide a count of tabulating caids The numboi of houi’s each 
tabulating machine is opeiated foi a specific dcpaitment or division maj 
be used as a basis foi distiibuting this seivice expense This plan re 
quires that each machine operatoi keep a daily recoid of woik pei 
foimed on each mac|ime, as it lelates to diffeient departments and 
divisions 

Wheie use of tabulatmg equipment is naiiowed down to only one 
application, as foi example, payioll and laboi distiibution accounting 
distiibution of this service expense is by specific allocation to eithei the 
payioll department oi the factoiy accounting department 

Testing Laboratory— The testing laboiatoiy peifoims a semoe, as a 
general rule for specific producing departments In a founcli-y, tests are 
made for the melting department In a steel plant, pig non is analyzed 
from each run of the blast furnace, while the caibon content of steel 
IS tested as it comes from each open hearth heat and Bessemer con 
veitei heat Sometimes, the testing laboratory makes tests of raw mate 
rials received before they are accepted and placed m stock The dis 
tribution of this service depaitment expense is made on the following 
bases 

1 Units of productive output 

2 Testing laboratory hours 

The units of productive output basis provides a fan method of dis 
tributing this expense if the time required for testing is fairly commen 
surate with the volume of production in different depaitments If this 
condition is not present, the testing laboratory hours may be used as a 
basis foi distribution of this expense The total testing depaitment p\ 

E ense for the month is divided by the total number of hours worked 
y laboratory testeis This latc is then multiphed by the numbei of 
houis spent by laboratoiy technicians m making tests foi specific depait 
ments The Steel Founders’ Manual, while lecommendmg laboi atory 
hours as a basis foi laboratory exiiense distiibution, also leaves the way 
open foi othei methods 
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Tiie entira expense of tliis departmentj mclnding indirect labor (sal 
iries) imsoellmeoua expense (chemicals, traveling, etc), repairs fixed 
(hiiices and its share of foregoing seivice departments, mil he distiihutod 
niti tlie laiioiis piodnetive and auxiliary departments and the selling 
expense account “Sales Engineering Expense’ on the basis of seivice leii 
cleied as expressed in laboiatory houis or on an aibitraiy basis repie 
smtatne of the general service rendu ed by this department 


Timekeeping —This depaitment is fiequently included with factoiy 
pajioll seivice In such case timekeeping expense is distiibuted on the 
iame basis used to distiibute lactoiy pajioll expense Wheie timekeep- 
ing service is accounted foi as a separate seivice depirtment, the 
evpense for its opeiation is distributed eithei on the basis of man. hours 
01 the numbei of employees 

The man hoi is basis seems a moio equitable basis than the numbei of 
employees, where a laige amount of overtime is worked in ceitam de- 
imrtments The lattei condition requires additional checkmg by time- 
koepets The number of employees as a basis for distiibutiou of time- 
keeping expense piovides an equitable method wheie httic oi no ovei- 
time IS woiked and whoie the same amount of time is requiied by the 
timel eepei to at count for the piesence or absence of each employee 


Toolroom Expense — ^This department is custodian of all expensive 
hand tools not enti listed to the peimanent possession of shop workmen 
and of all hand tools infrequently used When tools aie lequested by 
factoiy yoikmen, they are lequiied to piesent a tool check, with then 
employep mimbei on it, m Older that a umning lecoid is available to 
show in whose possession tools me at all times This service is geneially 
lefened to as tool crib service Sometimes the toolroom also engages 
m makmg small tools and dies, it a machine shop is not available The 
expense of opeiatmg the toolioom is distiibuted on the following bases 

1 Direct label hours 

2 Specific allocation to departments oi accounts 


The dnect labor hour basis foi distiibutmg toolroom expense is an 
equitable basis when the oeivice consists ecolusively ot tool oub aoivioe 
If toolioom rendcis seivice m foim of tool oi die making, a shop oidei 
should be issued to specify the chaiaotei of work Material and labor 
cost and a portion of the toolroom expense should be accumulated to 
each toolroom shop oidei The lattei, lu turn, indicates the department 
or account numbei which should be charged for the accumulated cost 


Transportation Service— Plant transpoitation service is eithei ex- 
temal oi mteinnl Exleinal tiansportntion in the fom of automobile 
tiuck transpoitation is provided m many mdust'ial plants to tianspoit 
ireight and express foi the stores and shipping departments The ex- 
pense of opeiatmg this depaitment may be distiibuted on the foUoning 


1 Automobile truck hours 

2 Automobile truck miles 

3 Tonnage hauled 


Automobile truck hours as basis foi distributmg this type of expense 
inv olves the computation of an automobile truck hour rate This rate is 
computed by dividing the total expense of opeiatmg this department by 
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the total number of tiuck houis operated The expense is then distributed 
among departments by multiplying the automobile truck houi rate bv 
the number of hours of service lendered to these depaitments The 
leeoid of houis worked is prepared bj the operator of the truck This is 
the method advocated by Steel Founders’ Society 

Automobile truck miles may be used as an equitable basis for dis 
tiibutmg trucking expense, particularly where long hauls are involved 
Under this plan, it is necessary for the truck opeiatoi to keep a daily 
record of miles operated as they relate to services performed for differ 
ent departments and divisions of the plant The tonnage basis for dig 
tributmg automobile service department expense pi o\ ides a fair basis 
for distribution of this expense if a record is available oi easily obtain 
able with respect to tonnage handled for each department 
The internal transportation system is used to tianspoit materials 
and supplies fiom the storesroom to the producing departments, to 
carry scrap from a pioducmg department to the storesioom or salvage 
yard, and to handle interdepartmental transfers of woik in piocess and 
fimshed goods The usual practice is to charge the stoiesroom foi dehv 
ery of materials to pioducmg department which utilizes them Then, in 
turn, each producing depaitment is charged with the expense of moving 
the woik m process out of the paiticulai depaitment In this manner, 
the pioducmg depaitment in which the last manufacturing operations 
aie perfoimed is charged with the expense foi transferring the finished 
pioduots 01 jobs to the fimshed stock waiehouse oi the shippmg plat 
form The expense foi the internal transportation seivioe may be pio 
lated on the basis of tiuck hours oi tonnage hauled The track hour basis 
provides the easiei plan foi distiibutmg this service expense, because 
time is obtained flora the track operators’ time tickets showing the 
numbei of hours worked m each depaitment Weight of the mateiials 
transported however represents a moie exact measurement of the cost 
of internal tiansportation The difficulty involved in utilizing this basis 
js obtaining accurate weights on materials transfeiied 
The same method as outlined above is applicable m the case of 
traveling cranes In this connection the Steel Foundeis’ Manual states 
Z 27 Traveling and Wall Cranes — ^A separate account should he carried 
foi each crane The entire expense of this department including labor, 
repairs, taxes depreciation, insurance power etc , will be distributed 
among the various productive and auxiliary departments on the basis of 
service rendeied A summary record should be kept to accumulate sepa 
rately tbe distribution of labor cost for each crane m hours and dollars 
The operating hourly cost of each crane should be determined and applied 
to the record of service lendered by each 
Waste, Sand, and Refuse Disposal — The Steel Foundeis’ Manual 
states 

This account including Labor Freight, its sbaie of Diajage and Tiuck 
mg and all other expense m connection with loading and removal of waste 
sand should be distiibiited over the vaiious melted metals molding, and 
core departments on the basis of tons of sand oi letuse removed fiom each 
Water Pumping and Treabng — Some industrial enterprises which 
consume a large volume of watei have their own water plants Water 
IS pumped fiom wells or fiom iiveis and lakes The total expense of 
operating this department each month is divided by the numbei of thou 
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sands of gallons of watoi pumped duimg the month m ordei to compute 
unit cost of watei pumped This cost is then applied to the quantities 
consulted m the seieial depaitments in older to effect an expense 
distribution The most equitable basis foi distribution of this seiiice 
depaitment expense is by use of watei meteis Meters should be in- 
stalled in each depaitment where laige volumes are consumed Another 
metei should be pioiided to measure water used foi dunking and wash- 
room pui poses The cost of water used for this latter puipose is usually 
charged to the building seivice depaitment 
Yard Switching Service— This department lenders a sen ice pri- 
mal ily for the stores depaitment and foi the shippmg depaitment This 
means that the expense of this depaitment is distiibuted at the end of 
each month to both manufacturmg and marketing divisions The bases 
which can be used for the distribution of this service expense aie 

1 Switching hows 

2 Number of cars handled 

3 Tonnage handled 

Under all three bases the unit cost of yaid switching sen ice is com- 
puted by dn idmg > ard switching expense each month by the units to be 
used The unit switching cost is then multiplied by the numbei of units 
of seiMoe lendered to each department and division in older to 
distiibute the cost The fiist and second of the above methods piovide 
satisfactory bases for the distribution of yard switching seivice How- 
evei, tonnage handled usually does not provide a basis as adequate or 
expedient as tlie other two The reason is that a special lecoid of ton- 
nage handled must be kept by the yard switchmen, and this in turn 
necessitates recording the weight of empty oars m addition to load 
weights If “empties” are not mcluded in the tonnage lecoid, an accU' 
rate expense distiibution cannot be provided 

U Procedure in Secondary Distribution 

DISTRIBUTING SERVICE DEPARTMENT EXPENSES DL 
RECTLY TO PRODUCING DEPARTMENTS —Under this plan 
service department expenses are not distributed to other seivice depart- 
ments, even though the services lendeied by certain service depaitments 
are utilized by other service depaitments Instead, the entire amount of 
expense ot opeiatmg every service department is distributed diicotly to 
produemg depaitments This plan provides the simplest and quickest 
method foi distributing expenses of service depaitments The number 
of these secondary expense distributions, under this plan, is equal to the 
number of service departments, and the fewer the numbei of distubu- 
tions, the more quickly they can be made 
Some cost accountants aie of the opinion that gieatei accuracy of 
costs IS obtamed by mimmizmg distributions and that plant expenses 
repiesentmg direct chaiges to pioducmg departments cannot be leflectcd 
accurately and equitably m product costs This is illustrated in the 
Umfoim Accounting Manual of the Rubber Manufacturers’ Association 
It IS desirable to limit as much as possible the distribution and ledis 
tribution of goneial factory expenses that is, the application of llooi space 
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icrienBes to a nonprodueti\e department and the leapplieation of the ex 
Liises of this nonprodnctn e department to producti\e depaitments 
^ It IS also desirable to minimize the distiibiition of leciprocal elements, 
. the application of the cost of heating to the cost of flooi space when 
before the floor space can be charged to the power diMSion the cost of 
heitinu will haie to be asLortaiiied and befoie the cost of heating can be 
ascertained the total cost of the flooi space for the powei diiision must 
be computed 


The laiious objections to elaborate distiibutiona may be summarized 
as Mows 


1 Senice expenses are an unavoidable eiil and the easiest distiibu 
tion is also the best 

2 Accmacy of job and pioduct costa is not enhanced 

3 A inoie confused mixtuie of expenses lesults fioiii interdepartmental 
distributions 

4 For control purposes it la enough to linoiv the service department 
expenses 


Undei this first plan of distributing service depaitment expenses, it 
makes little difference in "what ordei the service depaitment expense 
columns are aiianged on the expense distribution sheet Since tbeie 
are no inteidepartmental seivice distubutions to be made, the seivice 
expenses aie distnbuted to the producing depaitments inwhatevei Older 
they aie ananged on the distiibution sheet In Fig 7 the expense 
istnbution sheet shows secondary distubutions of manufactuiing ex- 
penses Depaitmental diieot expense totals appearing on line 1 aie the 
staitmg point m making secondary expense distribution and aie taken 
from Fig 4 In piaotice the seivice depaitment distubutions usually 
np/enr on the same sheet as the pumaiy distributions 


ySECONDARY DISTRIBUTIONS ON NONRECIPROCAL 
BASIS— By this plan, cognizance is taken of the fact that sen ices 
lendeied by coitain service departments aie m pait utilized by certain 
other seivice depaitments and distubutions are made aocoidingly 
Undei the nonieeiprocal basis theie is no two-way distribution ol ex- 
penses between two service depaitments This means, foi example, that 
a poition of powei plant expense is distnbuted to the toolioom because 
the powei plant piovides a service to the toolroom But, m turn, no part 
of toohoom expense is distnbuted to the power plant even though the 
toolroom actually rendered some seivice to it 
There aie two principal arguments foi using this plan 


1 Failure to charge a given service department with the cost of seiv 
ices lendered by othei departments causes an undeistatement of coat 
of operating the department leceiving the seivice 

2 If expenses of each service depaitment are controlled through the 
use of budgets the cost of seivicea rendered to it by other service 
depaitments should be inoorpoiated in the departmental budgets 
Only by so doing can efficiency of operation of a particular seivnce 
depaitment be mcasuied 

The pimcipul aiguments agamst tins plan aie that a gieatei amount 
of work IS entailed in its use and that no inciease in acomacy of costs is 
seemed In the illustiation below the procedure followed undei this 
method is demonstrated 
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Cost of Steam Produced— The number of thousands of pounds of 
steam produtecl dm mg the month is determined from meter readiDEs 
these metei-s measme the flow of steam to the budding heating linga’ 
to steam powei turbines, etc Readings of all meteis aie taken at the 
beginning and end of each month The total expenses foi the month 
incurred in steam piodiiction me dnided by numbei of thousands of 
pounds of steam pioduced which gives a unit cost pel thousand pounds 
of steam The steam consumption of building heat lines etc, ig then 
multiplied by the unit cost to deteimme the steam coat for these lespec 
tile purposes 

The first step to anahze poweihouse expense in an auxiliaiy lecord 
as to expenses incuired in pioducmg steam and in geneiatmg powei ig 
as follows 


7 Reptiir Mateiiak 

8 Repair Labor 

Q Worlanena Compensation Insurance 
1 Social Sacuiity Taxes 
4 S nice 4.ttendanta 
I Departmental Heads and Assistants 


B62 Depieciation Buddings 
653 Depieciation Equipment 
864 Insurance Buddings 
SS5 Insurance Equipment 
856 Taxes Budding 


812 noo 00 87 777 00 44^ 


The cost department is gnen a copy of the monthly steam mater 
readings reooid This is used to compute the unit cost of steam pro 
duced and the cost of steam allocated to steam heat and to power 
Readings taken fiom steam meteis foi month disclose the total amount 
of steam pioduced as shown below 


End of month 
Beginning of month 


Meter Rendinga 

Heat Rower 

Line Line 

01,199 60 70 084 90 

84 671 00 S6 198 41 


Rounds of 
Steam 
Produced 


Steam produced 
Boiler room expense 


19 880 49 26 415 09 

$ 7 777 ~ 


Cost per 1,000 lbs of steam 
Allocation of steam expense to 
Steam heat 
Electric powei 


I 294416 $ 294415 

$ 192212 

$ 5 854 88 


Steam Heat Expense — The cost of steam measured to the buildmg 
heat lines is, m tiun, distributed to xaiious departments utilizmg heat 
on one of the following bases 
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1 Cubic content 

2 Radiation surface 

3 Area basis 

Wheie there is a considerable disci epancy in the height of ceilings in 
vaiious depaitments, the cubic content basis is bettei Wheie the height 
of ceilings IS unifoim, methods 1 and 3 yield the same lesult, but since 
area is easier to calculate it is pieferable If the heat chaige is dis- 
tributed on the basis of the squaie feet of radiation, the lesult approxi- 
mates method 1, since engineers take into account the height of the ceil- 
ing, etc, m pi escribing the size of radiatoi to be installed In this 
illustration the total steam heat expense is distiibuted on the basis of 
the cubic content of all depaitmenh,, exclusive of the powerhouse, since 
the latter is the account being distubuted 

Month of Jantjaby 19 


Cubic Content 
1,600 000 
416 000 
320 000 
480 000 
258 000 
128 000 
316 000 
70 000 
42 000 


100% 


Cost of Electric Power Generated — The coat of eleotiio iiowei gen- 
eiated consists of the total powei expenses plus a shaie of the boiler 
loom expenses In the piesent illustration the total cost of powei 
geneiated is summaiized on a computation sheet as shown below 

Month op January, 10 

Total expenses of generating electric power exclusive of cost 


of steam (see page 994) 8 4 223 00 

Total cost of steam allocated to generation ot electric power 
(seo page 904) 5 864 88 

Total cost of electric power generated 810 077 88 

Total kwh of electric power generated 660 000 

Cost per kwh $ 017996 


The electric energy pioduced is distributed each month to two 
sepal ate lines, as follows 

1 Power circuit for machinery and equipment 

2 Lighting circuit for buildings and jard 

The distribution takes place on the basis of meter readings as follows 
Allocation of electric power geneiated to 
Building light circuit 40 000 kwli @ $ 017990 ? 713 84 

Machinery power on cult 620 0001'nh @ 017996 9 368 04 

Total power coat 560 000 kwh @ 017998 $10 077 88 

Electric Light Expense — ^The hghtmg circuit for an entire buildmg 
IS usually on a single metei, so that total kilowatt-houi consumption 
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foi lighting can be definitelj moasmed each month 
depaitmonts may be made as follows 


1 Departmental flooi area 

2 Engineermf, eatimate? 

3 Number ot outlets 

4 Kilowatt hour 


Distribution to 


The aiea basis piovides a lery simple method foi the distribution of 
electric light expense Howexei, this basis ma> lesult m inaccuiato and 
inequitable cliaiges to ditfeient departments Departments which have 
ample skylights and laige side windows do not need as much light as 
depaitments which do not have as much natural light The limitation 
ot the aiea basis is that it does not take into account the intensity of 
light usage A faiiei basis foi distiibution of light expense may loe by 
engineering estimates These aie based upon thiee factors 

1 Number of electric lights m a gi\ en department 

2 Wattage of the bulbs 

3 Numbci of hours the lighting circuit is m use each moiilh 

An estimate of this natiue lequires moie time to compute, but piovides 
a more acciuate distiibution of light expense than dues an aiea basis 
The lattei piovides the following distiibution 


100 000 
26 000 
20 000 


26 250 
8 760 
5 250 
240 250 


Month or J vnuarv io_ 
Pei Cent of Total Distribution 


$302 33 
79 18 
57 69 
86 38 
60 39 
21 60 
70 18 


Electric Power Expense — The powei line used to delivei euirent to 
machinery and equipment should be on a separate meter fiom oiiouit 
lequiied foi lighting building The monthly estimate of depaitmental 
kilowatt houi consumption foi power is made on the basis of daily 
meter readmgs Electuo powci expense is distiibuted upon diffeient 
bases to departments wheie it lo consumed 

1 Departmental electric powei meteis 

2 Specific machine meteis 

3 Horsepower ratings of motors 

Use of sepaiate meters to measuie consumption of powei in each 
depuitment is one of tho best ways to distiibute electiic powei expense 
Wheie large machines lequire heavy duty motois to operate them, and 
wheie machine hour burden rates aie used as a method of applying 
fauiden to pioduction, the moie modern industrial concerns mstall 
sepaiate electiic meter for each laige machine In many plants indi 
vidual 01 even depaitmental electric powei meters aie not available 
Undei these cucumstances, an estimated distiibution of powei expense 
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IS made The estimated or actual number of hours that a machine 13 
operated is multiplied bj the hoisepower rating of the motoi m order to 
arme at the hoisepowei houis of electiic power consumed A summary 
of these computations made by the engineeimg department, for all 
motois m a gnen depaitment, piovides the total estimated horsepower 
hour consumption for the department 

An alteinatne method where a power line is not piovided with de 
partmental meteis is to distiibute power on the basis of direct labor 
hours worked or machine hours operated m those departments Both 
bases may pioyide an mequitable distribution of powei expense In the 
case of the direct labor hour basis some dueot labor hours worked may 
repiesent hand woik that beais no lelation to the numbei of lalowatt 
boms of power consumed The machine hour basis may also provide 
an inequitable departmental distubution of power pui chased if different 
machines require different power loads or do not opeiate for the same 
numbei of hours The distubution below u on the basis of kilowatt 
hour consumption 


Department Kwh Consumed 


60 000 
60 000 
10 000 
20 000 
520 000 


Cost per Kwh 
i 017996 
017996 
017996 
017998 
017996 


Month of Januart 19_ 


Distribution 
$6 838 67 
898 81 
1 079 77 
179 96 
350 93 
$9 358 04 


General Plant Expense —The distribution of general plant service is 
based upon the total man horns worked m the producing and seivioe 
depaitments, exclusive of the powerhouse and general plant seivioe The 
expense distubution sheet (Eig 8) shows geneial plant expense of 
$2,233 62 to be distributed It is a total made up of two different types 
of charges 


1 S2 200 represents direct charges to general plant service 

2 $33 62 18 total indirect charge distributed from the power depart 


The distribution of general plant service expense is shown below 


Month ( 

Total Man Hours Per Cent of Total 
26 300 28% 


F January 19 

Distribution 
$ 626 il 
759 43 
178 69 
446 73 
44 67 


Factory Accounting Expense— The factoiy accounting department 
IS distiibuted on the basis of total man hours worked in the producing 
depaitments and service departments, exclusive of the powerhouse, gen 
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nl plant olSoe, and factory accounting ofl5.ce The total fnctoiy ao- 
ounting expense to be distiibuted m this dlustialion is $2,21190 This 
jtal lepiesents direct charges to factory accounting of $2,100 and 
idireit chaiges of $111 90, which weie distributed from the powerhouse 
ad general plant service departments (see Fig 8) The computation 
31 distribution of factoi-y accountmg expense is presented below 

Month op January 19 

Department Total Man Hours Per Cent of Total Distiibiition 
90 26 300 29% $ 84115 


Storesroom Expense — Storesroom expense distribution is based upon 
the value of stores issued on lequisitions to the producing depaitments 
and to the toolroom The amount to be distributed is $4230 This total 
lepresents direct chaiges of $3,800 for storesroom service, and mdiieot 
e'mense distributions of $430 made from the powerhouse, general plant 
office, and factory accounting office 

Month of January 19 


Toolroom Expense — This expense is distributed to producing depart- 
ments on the basis of direct labor horn’s The toolroom expense total 
of $4270 41 IS composed of direct expenses of $3,700, and $670 41 of 
service expenses distributed from powerhouse, general plant office, fac- 
tory accountmg office, and stoiesioom 


Planning and Production Control — This expense is distiibuted to 
producmg depaitments on the basis of the number of items specified on 
production oideis The total engineering expense of $3,573 85 comprises 
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Arrangement of Work Sheet — When seivioe depaitment expenae 
distributions aie made to othei seivice depaitment? on a nomecipiocal 
basis, the arrangement of sen ice depaitment columns on the expense 
distribution sheet must be eaiefuUy planned Those seivioe depaitments 
which proxide the gieatest number of distributions to othei seivice 
departments should be placed at the extieme rioht-hand side of the dis 
tiibution sheet In passing fiom right to left on the woik sheet, each 
seivioe depaitment has at least one less distribution than the column on 
its right, that is, expense distributions aie made in column oidei from 
light to left m stepping stone fashion As soon as each distribution is 
computed, it is posted to the expense distiibution sheet, thus closing 
out a speciho depaitmental column The next column immediately to 
the left is then totaled and this total is used m making a distiibution 
to any or all departmental columns to the left When all seivice depart 
ments haie been thus distubuted, the producing department columns 
aie subtotaled, and the subtotals aie added to the subtotal of the iiect 
chaiges to obtain the giand totals (Fig 8) Natuially the results undei 
this method aie different fiom those obtained undei the prior method 
because in this instance a poition of seivioe department costs is absorbed 
by other service departments 

The Steel Founders’ Society of America, Inc, m its Umfoim Ac 
counting and Cost Plan foi Steel and Alloy Foundiies, recommends to 
its mombeis the use of a departmental expense distiibution sheet 
Because of its size, only a section is shown m Fig 9 It is known as an 
apportionment distribution sheet, and its piupose is the accumulation 
and distiibution of service department expenses Hence, the names of 
seivice depaitments appear both hoiizontally and veitically The hon 
zontal figures show debits to service department accounts listed at the 
left Veitioal figures lepiesent distiibutions of, le , credits to, accounts 
listed at the top of the vaiious columns Note that the hoiizontal and 
veitical aiiangements aie the direct opposites of the moie comnion ar 
langement previously shown m this Section Fig 9 shows the depart 
mental accounts appearmg down the left-hand side of the apportionment 
sheet These include the seivice departments, pioduotive and so called 
auxihaiy departments and finally selling and general administrative 

^^cross the top of the woik sheet after the “Original Tiial Balance 
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Column,” headings appeal for all accounts from Z 1 to Z 30 alan 
column foi ‘Total Senice Depaitmcnt Charges” Each column ig 
dnided into two paits to show the quantitative faotoi on the basis nf 
which it IS dibtiibuted (kwh cu ft etc ), and the dollai amount This 
lequnes a huge woik sheet the Manual therefore suggests that m actual 
practice it la pitfeiablL to use smallei woik sheets splitting up the ivork 
among seieial sheets to be summaiized at the end ^ 


The specific columnar headings and their subdivisions 


1 Original trial balance 

2 Pm chased and pioduced power 
a Kilow xtt honrs 

h Amount 

3 Heating department 
a Cubic feet heated 
b Amount 

i Floor space rental accounts 
a Office buildings 
b Foundry buildings — group A 
c Foundiy bmldmgb — gioup B 
(Bach ot these is subdivided 
into sqinie teet and amount ) 

5 DrM ige and tuicLmg 
a Ti nek hours 

b Amount 

6 Accounts Z 11 to Z 17 
a Label boms 

b Amount 

7 I aboiatoiy 

a Labor liouis 
b Amount 

S Purchasing department 

a Value of materials issued 
b Amount 

9 Receiving and genenl stores 
a Value of materials issued 
b Amount 

10 Locomotive cranes 

a Crane opeiating hours 
b Amount 


follows 

11 Receiving and storing— mate- 
rials and supplies 

a Value of mateiials consumed 
b Amount 

12 Geneial engineering 
a Engmeei horns 
b Amount 

13 Repair and maintenance 
a Repair laboi hours 

b Amount 

14 Pattern storage 

a Square feet occupied 
b Amount 

15 Fuel oil storage 

a Gallons consumed 
b Amount 

10 Traveling and wall cranes 
a Cranemen’s boms 
b Amount 

17 Inspection 

a Loss on defectives 
h Amount 

18 Compressor 

a Squaie inches of outlets 
b Amount 

10 Waste and disposal 
a Tons removed 
h Amount 

20 Total service department 
charges 


Use of this form is desciibed in the Manual as follows 

Explanation fob Operation of Appobtionment Distribution Sheets 

1 The trial balance of seivice department expenses will be entered m 
the first amount column and totaled 

2 Insert figures representing factors for distribution in the first half 
of each double column 

3 Appoition the trial balance of the fiist service department to ho dis 
tributed ovei the various departments receiving service as showai m the 
factor column enteiing the respective amounts in the amount column 
opposite the factor figures Appoitionment of departments should follow 
the sequence in which, they appear from top to bottom on the form 

4 Gloss total each department as shown on each sucoeeclmg line of the 
foim, including with the tiial balance amount any charge received from 
the nrior service depaitments 
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Poi e’cample on the horizontal line opposite Z 

amounts 

Oijgjnal trial balance 
Plus amounts leceived from 
Power 

pioor space lental 
Departments Z 11 through Z 17 
Total 


we ha-ve the following 


Enter this total at the intersection of the horizontal and columnar division 
repieaenting this department Below the line distribute this cumulative 
total from top to bottom in pioportion to the fnctois enteied in the first 
lialf of this column under this same department heading 

J Continue this process of distributing the chaiges accumulated against 
cadi successive service department to productive department oi to seiviee 
departments lower in the list Finally all seivice depaitment chargee will 
m this mannei be distributed among the productive depaitments 

C It will be noted that under this method the service depaitments at 
the beginning of the list are not in a position to leceive charges from 
those at the end of the list The order has been so arianged howevei 
that those leoeiving the least seiviee from others are disposed of first so 
that the total expense of each as shown by the cross totals may be con 
sidered its total cost There are two exceptions however which should be 
recognized is indicated in the following two paragzaphs 

7 Charges for floor space rental should be made to the preceding de 
partments viz , pow ei plant and heating depai tments w hen the amount 
imolved wan ants For this puiposc the pievious month’s cost late pel 
square foot should be used The factois and amounts should be entered 
on the ooirect horizontal lines and the totals shown in red at the intei 
section of the flooi space lental account horizontal line and vertical col 
umn Figures m ciicles indicate led When the flooi space rental total is 
ready for distribution these figuies should be deducted 

8 Another service department distribution which should make a pre 
limmary charge to preceding service depaitments is the gioup beginning 
with voiliS manager and general superintendence lor this group ot 
departments a chaige based on labor hours at last months rate should be 
made to the preceding depaitments floor apace lental, power plant and 
diayage and tiucling The total of these preliminary distiibutions should 
be entered m red and deducted from the total to be distiibuted as out 
lined m the previous paragraph 

9 The proof of clerical accuracy will he that the total seiviee depart 
ment ohargos finally accumulated against productive depaitments and 
auxiliary departments plus the amounts apportioned to general adminis 
trative and selling expense must agiee with the total of service department 
trial balance Proof of totals of service department charges foi ledistnbu 
tion will be obtained by oompaiing the cross total of the subtotals undei 
service departments with the vertical total of the individual service depart 
ment cross totals as shown in the last column 


In steps 7 and 8 distributions are made to preceding depaitments on 
the Msis of the rate established for the piior month This is done m 
orde/ to avoid a vicious circle (see description below) 


''-SECONDARY DISTRIBUTION ON A RECIPROCAL BASIS 

—Undei this method, it is recognized that seivices rendeied by ceitain 
service departments aie, m part, utilized by ceitain other seiviee depait- 
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ments Hence, wheie two or moie seivice departments render seuice 
to each other, a -vicious ciiclo is cieated in ascertaining the amounts to 
be distributed to each othei The term "vicious ciiclo” is applied to this 
tjpe of problem, because wheie two departments, A and B, aie inter 
dependent it is impossible to know total expense of A until the distribii 
tion of B 13 complete but B’s distiibution cannot be made until it has 
received its shaie of A’s expense 

Aiguments foi using this method for secondary expense distiibution of 
seivice depaitment expenses are 


1 If a given seivice depaitment receives service flora anothei depart 
ment the department receiving such son ice should be charged foi 
it And if m the case of two service departments each provides serv 
ice to the othei, each depaitment should be charged for the cost of 
SCI vice rendeied bj the othei 

2 The full opeiating expense of a seivice department cannot be known 
unless it IS charged with both diiect expenses lesiilting fiom the 
primary expense distiibution and all indirect expenses arising fiom 
secondarv expense distiibutions This includes all mterdepart 
mental service expense transfers 

3 Control of service depaitment expenses includes budgeting of both 
diieet cliaiges and interdepaitmental seivice expense transfeis 

There are two aiguments agamst use of this method 


1 It involves more work than eithei of two preceding plans 

2 It IS doubtful whether it piovides any more accurate product costs 


When seivice depaitment expense distributions are made to other 
seivice depaitments on a lecipiocal basis, no paitioulai anaugement of 
service depaitment columns need be provided on the expense distiibu 
tion sheet Those depaitments not included m the vicious circle are 
distiibuted fiist, othei depaitmeut expenses aie then computed from 
woik sheets oi othei devices The bases used in service depaitment dis 
tiibutions undei this plan aie the same as those shown m earlier plans 
Powerhouse Service — The table below shows a summaiy of power 
costs taken from the earlier illustiation The grand total figures for 
steam light and power m each depaitment aie reduced to peicentages 
of the total powei cost 


Month op January 19_ 


Heat Light ] 

Expense Expense E 

$ 846 73 $302 33 $6. 


Grand Per Cent 

Total of Total 

67 $ 7 980 03 


Total Service Expense $1J 



Other Service Departments — ^The same piooedure is followed in the 
case of other service distributions In each case the distribution base 
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IS reduced to a percentage of the total For e\ample, where man hours 
are used as a Irasia for distribution, such man hours are expressed as a 
percentage of total man houis, etc In this way, the infoimation shown 
below is obtained 

The geneial plant service is distiibuted on the basis of total man hours 
walked in all other departments, including the powerhouse The same 
basis IS used to distribute the Factory Accounting Service namely, total 
man hours woiked in all producing and service departments exclusive 
of factory accounting 

General Plant Service Distribution 

Month of January 19 

Depaitment Total Man Hours Per Cent of Total 

90 26 300 26 9% 

91 32 300 33 0 

92 7 500 7 7 

93 18 400 18 8 

01 2 200 2 3 


Eaotory Accounting Department 


Total Man Hours 
26 300 
32 300 
7 500 
18 400 
2 200 


Month of January 19 


Total Man Hours 


Stores Department Distribution 


Value of Stores Issued 


Value of Stores 
Requisitioned 
$ 92 007 39 
15 097 68 
9 816 42 
36 368 60 
491 70 
599 75 
^155 370 54 


Month op January 10 


Summary of Interdepartmental Service Expense Distributions — 
Fig 10 summaiires the percentages of service department distributions 
as between chaiges to be made to producing departments and those to 
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be made to othei service depaitments The figures aie taken fiom the 
schedules shown above The vertical column figmes show debits to the 
account mdicated at the top of a column These aie m addition tn 
direct chaiges alieady in the departmental accounts The honzontnl 
figuies show distributions of seivice department accounts at the lelt 
of the table) and constitute ci edits to these accounts 


METHODS FOR SOLVING RECIPROCAL DISTRIBU 
TIONS— Thiee methods foi making the necessary computations aie 
available 


1 Trial and erroi method 

2 Method of continued distiibution 

3 Method of simultaneous equations 


Undei the trial and enoi method, the object is to deteimine by sue 
oessite tiials, the total of each seivice depaitment aocoimt befoie dio 
tribution, the total mcludes allocations fiom othei seivice depaitments. 
Undei the method of continued distiibution, each seivice account is dis 
tributed by successive trials until the lemaining balances aie so small 
that furthei distribution may be disregaided Solution by simultaneous 
equations mav be profitably employed wheie calculating machines aie 
available, and no more than thiee oi four mutually mteidependent 
accounts exist 

Trial and Error Method— This is an expedient method to use wlieio 
theie aie moie than two oi thiee seivice depaitments affected by intei 
depaitmental tiansfei of seivices As shown in Fig 11. the amoimt of 
prunaiy expense of each service department is the staitmg point in this, 
computation Foi example, the totals of diiect expenses ohaiged to 
sen ice depaitments affected by the mtei exchange of depaitment soivioes 
are as follows 


03 Storesroom 

04 Factory Accounting 

05 General Plant Service 
00 Powei house 


Piimaij Expense 
If 3 800 00 
2 100 00 
2 200 00 
12 000 00 


In computing expense distiibutions undei this method the following 
steps aie mvohed 


1 Enter the primaiy expense totals of each service depaitment m 
volv ed in the vicious ciicle m the fiist tiial column (Fig 11), allowing 
sufeoient space undei each seivice depaitment to show the peicentage 
of additional expense allocated fiom othei service depaitments An 
example follows 


First Trial 


03 Storesroom (primary expense) $3 800 00 

Seivice furnished to Storesroom bj 

04 Faetoiy Accounting (41%) 

05 General Plant (41%) 

06 Powerhouse (21%) 


2 Multiply the primary expenses of the service depaitments which 
furnish the seivices by the percentage figures of their respective depart 
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1000 




Stoiesroom (primary eTPense) 
Services furnished to stores! oc 


Services lurnisuea to stores! oom ov 

04 Factory Accounting (4 1 % X $2 100) 

05 Geneial Plant (41% X $2 200) 

06 Powerhouse (2 1% X $12 000) 


Sei\ice depaitment expenses distributed by fiibt trial 
Total new storesroom expense alter first trial distribution 


Second 
Tiial 
$3 800 OO 

88 10 
00 20 
252 00 
$ 428 30 
$4 228 30 


3 Aftei the fiist trial distiibutions of all interdependent departments 
aio completed, the process is repeated by multiplying the new expense 
totals bv the same peicentage figures as before The new products aie 
then added to the oiiginal piimaly expense totals An example follows 

Second 

03 Stoiesroom (primary expense) 

Services furnished to storesroom by 

04 Factory Accounting t4 1% X $2 218) 

05 General Plant (4 1% X $2 269 60) 

06 Powerhouse (2 1% X $12 151 20) 

Service department expenses distributed by second tiial 
Total new storesioom expense alter second tiial distribu 


4 Continue similai successive tiial distubutions until there is no 
diffeienoe between the totals ot the last and the next to the last tiial 
distubutions 

The completed expense distubutions, of those service departments 
affected by inteidepartmental transfei of sei vices, are shown in Fig 11 

Method of Continued Distribution — Thia method consists of closing 
and rcoppnmg the deiJtiitmental service accounts by successive distribu- 
tions The steps involved aie as follows 

1 Apply the given percentage to prorate the primary total m the first 
seivice department This closes the account and charges the pro 
rated amounts to other departments 

2 Apply the given peieentages to the second seivioa department whose 
total IS made up of piimary accounts plus proration from service 
depaitment No 1 This closes the second department and charges the 
others including, perhaps No 1 

3 Apply the same procedure to all other seiviee departments 

4 Repeat a second cycle of operations beginning with department No 
1, whose total consists at present only ot amounts prorated from 
othei service departments In this way the service department totals 
become less and less with each cyclo of distributions 

5 Stop the process at any point where it is felt the resulting figures 
are too small to be of any consequence 

The entire procedure is illustrated in Fig 12 To piove the acouiacy 
of the distributions, add the totals of columns 7 to 11 mclusive They 
total $27,100, which is equal to the total piimary chaiges befoie any 
distributions are made To arnve at the total debits m the service 
department accounts after all redistiibutions have been made simply 
add the various subtotals m each of the first four columns of Fig 12 
The resulting totals, on page 1012, agiee with those of Fig 11 
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Total from Gjcle I 
Total fiom C>cle 11 
Total from Cjele III 
Total tiom Cjcle IV 
Eiual totals 


Factory 

StoresrooBi Accounting 


General 
Plant 
Sei vice 


$3 800 00 $2,100 00 

432 88 117 68 

6 52 81 


$4 239 43 $2 218 39 $2 271 07' 


$12 TsTsi 



Solution by Simultaneous Equations— Fiom the expense distribution 
table (Fig 10), a series of simultaneous equations can be foimulated as 
follows 


a = Storesioom expense includmg aUocationg from other 
departments 

5 = Corresponding factory accounting office expense 
0 = Corresponding general plant office expense 
d = Conesponding powei house expense 
0 =$ 3 800 + 0416 + 0410 + 021d 

6= 2100 + 020c + 006d 

0 = 2200 + 0165 + 003d 

d= 12 000 + 003a + 0326 + 033o 


Transposing 

a - 0415 - 041o - 021d = $ 8 800 
5 — 020c — 006d = 2 100 

-0166+ o- 003(i= 2200 

(12) - 003O- 0325 - 033c + d= 12 000 

By combining equations and elimmatmg unknowns, the following id 


(10; 


suits are obtained 


(i = $4 239 44 c = $ 2 271 97 

6 = 2 218 39 d = 12 168 69 

(See Section 25 foi method of solving simultaneous equations ) 

These values aie identical to those obtained by the other methods 
Howevei, solution by simultaneous equations is not as practicable as 
other methods This is especially true wheic theie aie moie than three 
letiprooal transfers of interdepartmental service expenses 
Closing Service Department Accounts — The completed woik sheet 
showmg accumulations and distiibutions is shown m Fig 13 The solu 
tions presented show the totals of seivice depaitment expenses moluding 
interdepaitmental allocations (Fig 13, cols 6 to 12 mo ) These amounts 
represent the total debits to accounts and aie used m turn to make dis 
tributions to othei seivice and to pioducmg departments Distributions 
represent credits and thus close the accounts 

PINAL STEP AFTER DISTRIBUTION OF MANUFACTUR 
ING EXPENSES —After all seivice department expenses have been 
distiibuted under whatever plan may be used the total service expenses 
are lodged in the pioducmg department accounts The pioducmg de- 
partment expense totals now repiesent the direct producing department 
expense and mdirect service expenses distiibuted to producing depart- 
ments These totals may be reduced to expense rates to be used la 
chargmg production (see Section 19) 
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Applied Expense Classifications 

CHARACTERISTICS OF MANUFACTURING EXPENSE — 
Diiect material and diiect labor costa eithei m total or per unit of piod- 
uet aie obtainable thiough such deuces as atoies requisitions, bills of 
•naterial sciap lepoits, time repoits, etc Overhead, howevei, cannot 
usinlly be lelated specifically to any paiticular item of output Hence 
methods must be de\ ised to spread overhead expenses ovei the produc- 
tion Selection of the correct method of burden application, also called 
overhead costing or burden absorption, is vital, otherwise pricing 
policies, bids and estimates, and sales controls m geneial are affected 
adiersely, inventories are mcoriectly stated, and the net profit leported 
for the peiiod is macouiate 

ACTUAL VS PREDETERMINED OVERHEAD RATES — 

0i erhead mav be applied to the pioduet on the basis of lates established 
either aftei or befoie the expenditures arc actually ascertained If an 
overhead rate based on actual costs is to be used, the following foimula 
results 

Oa = Actual overhead for peiiocl 

Fa = Actual production foi peiiocl in units, hours, or dollars 
^ = Actual rate to apply to pioduet 

If a predetci mined rate is to be used the following formula obtains 
0i = Estimated overhead foi period 
Pe = Estimated production in units hours, or dollars 
^ = Predetermined rate 

When actual overhead is used, the costing procedure cannot be com- 
pleted until the close of the period Often, this delay is disadvantageous, 
since final costs on completed work cannot be determmed for some 
time after the order is finished, and, m geneial the work of accounting 
department is delayed Also, the value of lesulta obtamed is frequently 
open to serious question, and may be of doubtful woith m guiding 
future policies However, under this scheme all overhead is costed to the 
production of the period 

When oveihead to be applied to pioduction is propeily estimated in 
advance, produrt costs may be determined immediately on completion, 
1015 
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also peaks and valleys of seasonal activity ai-e leveled and it is possible 
to recognize properly m costing the overhead, varying rates of opera 
tion due to cyclical factors On the other hand, at the close of penod 
thoie IS a diffeience between the actual amount of overhead expense and 
the amount of overhead absorbed or applied to tbe product This differ 
encc IS called under- or overabsorbed overhead 

Predetermination of oveihead expenses may be based on 

1 Estimated actual expenses for the period 

2 Estimated normal expenses for the period 

The application of actual or erhead expense for each month to the pro 
duotion foi that month generally lesults in highly fluctuating unit costs 
An estimate of actual overhead for the year, determined m advance and 
applied on the basis of a uniform rate thioughoiit the penod smooths 
out the monthly cost pictuie The lesultmg unit costs aie in a sense 
average costs and for that reason aie moie nearly representative costs 
than the actual costs Predetermined normal overhead costs show what 
the unit costs might be under controlled spending conditions m relation 
to capacity opeiation even though the plant does not opeiate at 
capacity 

In one survey, it was found that 18 of 224 companies coveied were 
using actual buiden lates, while the balance oi 206 companies, were 
using piedeteimined rates (NAG A Bulletin, vol 19) This pre 
dominance of piedetermmed rates leflects the modern tiend but does 
not necessarily condemn the use of actual lates The lattei may be 
satisfactory if the volume of piodiiction is maintained at a reasonably 
consistent level over a penod, oi where operations as in canning aie 
earned on during a short penod molnng it possible if desired, to apply 
all overhead to the product 

SOURCES OP DATA FOR ESTABLISHING BURDEN 
RATES —If actual burden rates aie to be used, the necessary data are 

1 Production measured m units, w eight, volume houis dollars etc 

2 Eactoiy overhead, m total, by expense classifications and by de 
partments 

Infoimation regardmg production is obtained fiom appropriate plant 
lepoits, as illustrated for a bakery in Fig 1 The amounts for the 
several indnect labor elements of factory overhead are obtained from 
payioll distnbution sheets Amounts foi mdiieet material are obtained 
fiom lepoits of mateiials used Indirect factory supplies may be oleaied 
through stoies or, if purchased for immediate use, may be entered 
directly on expense distribution sheets Depreciation charges aie col 
lected fiom plant and equipment records Taxes and insurance aie pro 
latod fiom amounts established on the geneial books Outside service 
costs aie vouchered, with pioper expense classification designated All 
items aie giouped, according to the account classification established, 
in subsidiary expense ledgers In most cases it is desirable to have 
factoiy oveihead analyzed by departments This may be done through 
depaitmental expense distnbution sheets These sheets should also 
piovide spaces for entermg the apportioned overhead, le, redi&tiibuted 
service department chaiges Thus, the total cost of opeiatmg a produc 
ing department is obtamed It is this total cost which is applied to the 
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produotue output of the department for the period involved, wheie 
actual o\eiheia costa aie used 

If predetermined rates are to be used m applying oveihead, it is nec 
essaiy to estimate the pioduction and the amount of overhead expenses 
in advance In such cases appiopriate budgets repiesenting a oombina 
tion of past expeiience and future expectation supply the lequisite data 
METHODS USED TO APPLY OVERHEAD TO PRODUCT 
— i. vaiiety of methods may be used foi the application of overhead 
The moie common onus aU of which aie defined and discussed later la 
this Section, are 

1 Percentage of direct 1 ibor dollar 

2 Rate pel diioct labor hour 

3 Bate per machine hour 



6 Percentage ot pnme cost 

7 Percentages based on sales or market prices 

8 Supplementary rates 

Rates may be plant-wide, le , blanket rates, oi by depaitments, or by 
cost oenteis, the latter compiismg budding units, functional opeiations 
machine groups oi even individual machines Where standard rates 
me used m a standaid cost system, the usual bases aie standard direct 
labor doUais, standard direct labor hours, and standaid machine houra 
Fig 3 shows giaphicaUy the classification of methods of overhead 
application and their relation to each other The first column lists the 
timdamental tjqies oi bases upon which rates may be established Each 
of these is further subdivided as shown in the second Column of the 
diagiam The thud column lists the specific methods of buiden applioa 
tion Of these the fiist seven may be used in conjunction with any of 
the subdivisions in column two The last one the machine hour rate 
IS used only m connection with cost centeis or specific machines 


Bases fo^Estabushino 

Subdivisions fob Raie 
Detisrhinatiqn 

Methods for ^pplyino 
Rates to Products 

determined) 

r Blanket "V 

fl Peicentage of direct la 

2 Hate per direct labor 

S Amount per unit of 

II Expected Actual I 
Costs (pre estimated) 

Departmental 

J 4 Percentage of direct ma 

5 pMcentage of prime 

6 Percentages based on 

III Normal Costs (pre- 
deterromed) 

Cost Center 

7 Supplementary rates 

8 Rate pur machme hour 


Fio 2 Chart Showing Methods of Overhead Application 


Extent of Use — A research study made by the National Association 
of Cost Accountants shows clearly the extent of use of the various 
methods and the relative popularity of each (N A C A Bulletin, vol 19) 
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In the tabulation below the methods are auanged m the oidei of their 
Dieference by mdustiy, taking into account their combined use either 
^ a piimaiy oi as a setondaiy base 


SuJiwARy OF Extent op Use op Methods op AriLynfTo Ovbkheai 
TO Product 

Number of Companiea 



Fume cost 6 5 10 

Staiuliird direct labor cost 6 B 

Miscellaneous 1 2 3 


224 


Overhead Formulas and Their Application 


DIRECT LABOR DOLLAR FORMULA —Applying merhead as 
a peioentage ot dneet laboi dollai is one of the oldest methods The 
percentage is determined by dividmg oveihead expense by the dollar 
amount of direct laboi and the overhead is applied by multiplying this 
percentage by the direct labor cost of each job oi Ime of pioduot The 
computation of the late may be expiessed in a foimula 


Overhead expense 
Direct labor dollars ^ 


100 = Fere 


itage of direct labor 


The items of the equation maj be for the faotoiy as a whole, for each 
department in the plant oi for each cost center The numeiator foi 
oveihead and the denominatoi for diiect laboi dollars may be expressed 
in terms of actual, estimated actual, oi noimal costs By keeping the 
mimeratoi and denominator on the same basis the resulting percentages 
lepresent, lespertively, actual, estimated ‘actual, oi normal rates Some 
feeling has been expressed that the ^ aiious factors are mteichaiigeable, 
le, that it IS feasible and at times leasonable to use the numeiatoi on 
one basis and the denominator on another , e g , a percentage of actual 
oveihead to noimal or standard laboi Such a mixture of bases is 
oidmarily not advisable and should be avoided Nevertheless, there is 
nothing inherently wrong with this idea One manutactmer of heaviy 
duty machines reports that his plant has developed standards foi mate 
rial and laboi, but owing to the distuibed conditions created by the 
war the task of standaidizing overhead has been postponed In the 
meantime, the actual expense is charged to production on the basis of 
standard labor cost This concern feels that while the situation is not 
ideal, it IS better to applv the oveihead on the basis of a stable flguie, 
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such as EtandarJ laboi cost, rathei than on a fluctuating basis of actual 
labor cost The method adopted may serve during the period of transi 
tion from an actual to a standaid cost basis Its adoption, however 
in a giv en case must depend on the nature of the business, the relation’ 
ship between costs and puces and the degree and nature of control to 
be exercised 

Assuming the past month’s expense for overhead for a certain assembly 
depiitment was $2,680 while the direct labor cost foi the same depart 
ment amounted to $2 000, the o\ eihead late for that department would 
be computed as follows 


In other woids, foi each dollai of direct labor, there is to be added $129 
of ovcihead expense Thus, if subassembly A-261 required $400 direct 
label during the month, the overhead costed agamst it is as follows 


Direct labor 
Overhead rate 
Ovcihead cost 


SUBASSEVfBLY A 261 


$400 

129% 

$Dl0 


Departmental Direct Labor Dollar Method— Tig 3 illustrates the 
method foi calculating direct labor cost burden rates on a departmental 
basis It IS described by Bennett (N A C A Bulletin, vol 19) 

It was detei mined to apply factoiy buiden on the basis of a percentage 
of diiect labor and to applj eonimercinl burden as a percentage of total 
factory cost The next problem to arise was vvhethei a sin^e factory 
buiden rate should be used or whether separate rates should be developed 
for the different operating departments A study of the product revealed 
that a relatively small number of products passed through all majoi de 
partments for example upholstered chans piooeeded along quite a 
different manufacturing route than did highly polished tables Conae 
quently rt was found essential to analyze the factory burden by majoi 
departments and then to use these departments as centers of burden appli 
cation These buiden application centers were as follows 

Mill Room Upholstering 

Machine and Cabinet Tael ing 

Tiuishmg 

Thus five different rates were needed to apply factory burden to cost 
and these rates were applied as percentages of direct labor 

The next step was that of setting up the burden budget or to use a 
tenn which I frequently adopt the ‘development of factoiy burden 
(Fig 3 ) It may be noted that the plating department was chained 

with expense hut that the total was absorbed by the other departments 
It was found on analysis that the department was so small and the output 
so low that no practical worth would accrue by using a separate plating 
department rate 

Tig 4 shows the cost caid used to accumulate costs by style numbers 
of furmtme, using the departmental rates developed in Tig 3 Note 
that these are estimated actual rates for the application of overhead 
In piactice a safety margm of about 10% was added 
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PiQ i Cost Card Showing Departmental Oveihead Application 
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Blanket Labor Cost Rate — .If a blanket rate were used in this fumi- 
tiue factory it would be determined as follows 

F^tiinateil total oc erliead _ $83 22') _ 

EHtiiiiated total dll ectlaboi cost $94 767 ° 

A companson of lesults obtained undei the blanket and the depait- 
mental rates may be made by using the data for the luimtuie case Fig 
4 shows an otciliead cost of $83 3 d, le&ulting from the use of depait- 
mental buiden lates developed in Fig 3 The use of a blanket late pro- 
duces an mcilipad cost of $8780 (le, $100 X 878%) Hence wheie 
diffeient lines of pioduct aie manufactuied requiring diffeient process- 
ing times m seveial depaitmenta, blanket lates might not yield accurate 
costs for oieihead 

Advantages and Disadvantages —The direct laboi dollar method is 
onsy to use, economical and simple, since all lequisite data aie available 
lulhoiit furthei lecoid keeping, le, the total <of diiect laboi cost is 
niailnble from the payroll summaiy The important objections to this 
method aiise from the following facts 

1 It Ignores the contribution of value to the product by factors of 
pi ocTuotion other than direct Itboi eg mochinen In some depart 
meiits it IS not labor but expensive machinery that represents the 
pnme production factor 

2 It rests on a dollar expenditure basis which is not necessarily a 
propel nieasuie of the contribution of value since many oveihead 
expenses such as taxes, jiioperty insurance, depreciation, etc are 
functions of time 

3 It charges opentions performed by high rate operators with pro 
portionately moie o\ erliead than those operations perfoiined bv low 
rate operatois This lesuUs m faulty distribution of oveihead to 
product where two or moie operators in a speoific department per 
form the same operation on different jobs or classes of product but 
aie paid vaiying rates per houi 

These objections can be oveicome where labor rates aie uniform in 
each depaitment and where direct laboi is the mam pioductive element 

DIRECT LABOR HOUR FORMULA— Applying oveihead as a 
rate pei dnect laboi hour involves a determination of the lelationahip 
between the amount of oveihead expense to be applied and number of 
direct laboi hours Overhead is costed to the job oi pioeess by multi- 
plying tips rate by the number of diiect labor hours as shown by time 
reports The computation of the rate may be expressed m a formula 


Ov erhead expense 
Direct labor hours 


=: Rate per duect laboi hour 


The items of the expiession may be actual estimated actual, or nor- 
mal Al-^o the items of the equation may be for tlie factory as a whole, 
foi each depaitment in the plant, oi for each cost center Foi example, 
a^summg that oveihead expense foi the past month m the assembly 
department was $2 680, while the total number of direct labor hours 
amounted to 3,685, then the oveihead late per direct labor hour in the 
depaitment is $70 oblamed by dividing $2,680 by 3,686 hours That is, 
for each hour of dnect labor, there is to be added $70 of overhead 
expense If subassembly A-261 requned 710 hours of depaitmental direct 
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Pia 5 De\elopment of Depaitmental 

labor during the previous month, the oveihead coated against this item 
IS as follows 

Sr BVBSEMBLY A 261 

Direct lihor hours 710 

Overhead late per hour $ 70 

Overhead coat $497 

Fig 5 u^es actual expenses m computmg diieot labor hoiu lates on a 
departmental basis for a concern manufactuiing uniforms The method 
IS desciibed bv fvchroedel (N A C A Bulletin, vol 18) 

A geiieial burden rate cannot he determined for all departments by 
dividing the departmental eapeiises ov er the units of output in the factory 
The labor cost method may he used as an expense burden for the cutting 
room tiimming loom and the bullion department In each of these de 
partments the emplojees work substantially with the same equipment 
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expense to departments 



Direct Labor Hour Rates 


under similar conditions The wageB are fairly unifoim. m each, department 
and all the woik perfoimed is done by hand 

In the coat and pants shop the production center method can be used 
in distributing the departmental expenses because there are tno classes 
of Moik performed machine worl and bench work The labor hour 
method should be used for both machine and benchwork production centers 
because m both cases time is a dominant factor, uagea are not uniform 
jmostlj piecework rates), and all the employees ovoik under similar con 

Fig 6 shows the cost card used to accumulate costs by part or style of 
uniform using departmental rates de\ eloped m Fig 5 Actual rates are 
applied 

Blanket Labor Hour Rate — A blanket rate using same illustiation 
(Fig 6) IS determined as follows 

Total factory overhead _ $8 626 _ $ 98 per hour 

Total direct labor hours 8 800 
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As explained earliei the plant manufactiues a vauety of uniforms 
cap's etc Conditions of manufacture vao fiom one department to an 
othei and a blanket late theiefore does not provide the flexibility 
offeied by departmental rates 

Comparison of Direct Labor Dollar and Direct Labor Hour 
Methods— A compaiison of these two methods is made by Grover 
(N A C A Bulletin vol 12) who says 

Assume that jou have two mills exact duplicates On one of these 
mills von peifoim an opeiation that lequires more skill and experience 
than the operation on the other mill naturally jou pny more foi the 
direct laboi on the job Does it cost any moie to furnish a place to work 
for one man than the others? Does it coat any more to run one machine 
than the other'’ Does one man lequire more supervision’ Piobably the 
Qxpeueneed vvorlvman who is paid more per hour requires less supervision 
yet with the diieot laboi method ot burden distiibutioii we charge more 
burden to the jobs done bv the higher priced workman and less burden 
to the lower priced woilonnn 

Assume the labor cost on the operation performed on machine No 13 is 
$100 and the laboi cost of the operation on No 14 is $160 The machines 
being diiphcateb and the operations having the samo elapsed time the 
burden is the same The tine costs of the jobs are 


On Mill No 13 Direct laboi $100 00 

Burden 150 00 

Total $260 00 

On Mill No 14 Direct labor $160 00 

Burden 150 00 

Total $300 00 
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If jou djstiibute tlie $300 buiden cost to tlie jobs on the basis of direct 
labor the result would be 

On Mill No 13 Direct labor $100 00 

Burden 120 00 

Total ‘'220 00 


On Mill No 14 Direct labor $150 00 

Burden 180 00 

Total $130 00 


This condition la not orerdrawn as it happens often in any plant 
nhethei labor is paid aceordinj, to straight dayworh or piecework 

Advantages and Disadvantages of Labor Hour Rate — The direct 
labor houi method is easy to use, and is an ideal base foi application of 
oieihead wheie labor operations constitute the cential factor in pi educ- 
tion The oieihead of an oigamzation is a dollai measure of the cost 
of maintaining efficient production at a bench oi machine The more 
impoitant elements of this overhead, excluding indirect labor, are based 
on lap's of time as a common element (eg powei, depieciation, super- 
Msion, msuiancG, lent, etc ) The direct laboi hour method makes use 
of the time faotoi, and thus it answeis a majoi objection of the dueot 
Inboi dollar method since operations taking the same time aie costed 
with the same overhead though the opeiatois may be leceiving different 
rates of pay 

A mmol objection arises fiom the fact that additional mfoimation 
must be compiled and analyzed le, the mimbei of diiect laboi honis 
by departments and pioducts Howevei the data aie alieady available 
on time repoits This method shaies with the labor dollai method the 
disadvantage that it ignores the contiibution of taliie to the pioduot by 
faotoi s othei than direct laboi For example, it is macouiate to cost 
oveihead on a depaitmental direct laboi hour basis foi a machine shop 
oompi^d of turiet lathes, dull presses, and automatic smew machines 
^MlCCHINE HOUR RATE —Applying oveihead as a late per ma- 
elime hour lequiies finding the ratio between the amount of oveihead 
expense to be applied and the numbei of machine hours Oveihead is 
then costed to job or process by multiplymg this late by the number of 
maohme hours involv ed in a specific operation The computation of the 
rate may be cxpiessed as a foimula 

P x eri m a ^ex jieneeJo r Bpe ^ ^ ^ 


Theoretically, the actual oveihead and actual machine horns might be 
used However this is oidmarily not done Usually the computation 
IS on the basis of the estimated actual expense oi the noimal expense for 
the coming period Also the rate is computed foi each machine, oi 
group of machines where there aie a number identical in cost and opera- 
tion Thus, the machine hour rate lepresents a predetermined estimate 
of the actual cost per houi, for oveihead, of operatmg each machine 
This rate, applied on a time basis to the jobs processed on the machine, 
should result in the absorption of actual oveihead Diffeiences between 
actual and absorbed overhead aie the result of enoi in estimatmg the 
amount of indirect expenses and number of boms of machine time 
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If it IS estimated tliat a fciven tunet lathe is to be opeiated 1 500 hours 
dining comiiio jear -nith an estimated oaerhead expense of $3 300 maehiuo 
hour rate is $2 20 found by dividing $3 300 by 1 600 hours That is tor 
each houi of machining on the turret lathe thcic is to be added &2 20 tor 
overhead expense If pait X 127 requiied 45 minutes for michmnn on 
this turret lathe the overhead costed agimst the pait is as follovis 
Paht X 127 

le time turret lathe 75 hours 

^eihead pel machine hour $2 20 

Iverhead cost $1 65 

Detailed Computation of Machine Hour Rates— Theie aie thiee 
steps in computing inachme hour rates 

1 Deteimiuation of the estimated oveihead expenses foi the penod 
bv departments This may tsl e the form of a budget set up m 
foim of an expense distribution sheet (Eig 7) The amounts given 
are the estimated actual expenses foi the coming year If the budget 
ueie based on iioinnl piodnction uoimal rates Mould result 

2 Regrouping of these expense items into three classes 

a fepecifio charges to each machine such as power maintenance 
and depieciation 

b Building costs such as heat and light 

0 All othei general and scivice costs such as inrliioct supplies and 
lahoi not otherwise handled supervision, and engineeimg 
These classes of costs, with distribution to specific machines aie 
given m Fig 8 

S Machine costs diiect and pi orated are combined to obtain total 
oveihead expense to operate each machine during the year The 
machine late is deiivcd bj dividing this total by the number of 
houis of opeiation This is shown in Fig 8 
The estimated houis may take into account the time for set ups, or 
as m some cases sepaiate lates may be set foi set-up and foi lunnmg 
time 


Rigs 7 and 8 aie adapted fiom Van Sickle (Cost Aooountmg) The 
leferenees m Fig 8 aie to the follovvmg bases of distiibution 
a Meteis oi hoisepowei lating of motors 
b Statistical i eeord 
0 Equipment led„ei leeoid 
d Machine valuation 
e Radiation suitace 
f Elooi space area 

g Diiect labor houis woiled m each cost center 
The numbeis in the coliminai headings lefer to mdividual machines 
Overhead is costed to the pioduct thiough the maohine rates obtained 
m Fig 8 Foi example 


OvLRHEAD Cost, Job 4313 
Houis Machine 

Required Rate 

2 $38 73 

3 1105 

3 6 87 

2 20 69 

6 14 62 


Oveihead 

$ 77 46 
3315 
17 61 


Total Oveihead Job 4313 






OVERHEAD AND PRODUCT COST 


[Sec 19 


Use of estimated machmo houi rates gives rise to under or over 
absorbed burden foi the peiiod involved because actual expenses and 
actual houis of operation differ fiom the estimates The amount mav 
be disposed of in vaiioub ways ^ 

1 By recosting the jobs through the use of a supplementary rate 

2 Bj closing the amount into profit and loss 

3 By closing it into cost of sales 

4 By proi atiug difference among cost of sales and the year end inveti 
tones of vioik in process and finished goods 


Comparison of Machine Hour with Direct Labor Hour Method _ 
The comparative lesults of these two methods, when one departmert 
contains two diveise pieces of equipment aie shown by the illustiation 
in Fig 9 The machine honi rates are obtained by dividing machine 


PLANER 1 1 

476 $14 198 

"“i 

BURDEN 

TOTAL 

DEPARTMENTAL 

EXPENSE 

PLANER 

LATHE 

BUILDING 

$33 

$28 

$ 5 

EQUIPMENT 

309 

278 

31 

GENERAL 

150 

75 

75 

TOTAL 

$492 

$381 

$111 

NORMAL HOURS 

260 

130 

130 

MACHINE HOUR RATE 

- 

2 93 

085 

MAN HOUR RATE 

189 

- 

- 


Fiq 9 Comparison of Machine Hour and Man Horn Rates 


operating costs by machine houis The man hour rate is obtamed by 
dividing total depnitmental expense ($381 + $111 = $492) by man hours 
(260), which yields a man houi rate of $189 As stated by Giover 
(NAG A Bulletin, vol 12) 

Assume that it requires one man to run each of these machines and that 
the normal operating time for each is 130 hours per month You will note 
the wide diffeienoe m area and machine values between the two machines 
The man running the planer requires almost six times as much area m 
which VO perform his operation as the man running the lathe therefore 
the operation should be charged with almost six times the building expense 
Although the planer may not depreciate any faster than the lathe yet 
measured in dollars to replace, the planer operations must bear about 9 
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timcB se much depreciation as the lathe also about 9 times as much taxes 
and insurance are paid for the planer 
In such a case, accurate costs for overhead cannot be obtained by 
using a departmental direct labor houi rate Machine hour rates aie 
netessaiy The same authoritj cited above states 
How could we expect to get costs of the radix idual parts made by using 
*1 S9 an hour burden charge on all operations when there is such a van a 
tion in cost of operating the different pieces of equipment in the plant as 
IB here demonstrated xvith the planer and lathe’ 


Fixed Charofs 

2 Taxes 

3 Depreciation 

i JIiBcellaneous Charges 

Total Fixed Charges 
VARiADM Charges 
5 Indirect Labor 
0 Compensation Insurance 

7 Supplies 

8 Small Tools Purchased 

9 Perishable Tools Manufactured 

10 Repaiis 

11 Purchased Power 

12 Miscellaneous Shop Expense 

13 General Administrate e Expense 
li General Selling Expense 

15 Flask Maintenance 

16 Experimental Expense 

17 Washroom Maintenance 

18 Shop Toilet 


$243 630 
5141 

25 300 
16 000 
11450 
14 250 
12 000 

13 000 

14 72S 

26 160 
ISO 


22 Motor Maintenance 

23 Shafting and Hanger JVlainteiiance 

24 Jig and Fixture Maintenance 

25 Small Tool Maintenance 

28 Electrical Maintenance (not motois) 

27 General Labor 

29 Platfoim and Tiiick Maintenance 

30 Replacement of Parts on Machines Sold 

Total Variable Charges 
Gloss Annual Burden 
Deduct 

Administrative Expense 
Selling Expense 

Development Expense (Capital) 

Unused Space and Equipment 
pthei Chaiges (fiom Department 33) 
Maintenance — Department 25 
Tool Making — Depaitraent 20 
Petty Ordei— Depaitmont 27 (26%) 

Jig and Tool Design — Department 34 
Total Deductions 
Net klanufaetunng Burden 

Fig 10 Estimated Annual C 


6100 
9 600 
3 750 
3 500 
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The machine tool industry makes extensiv e use of machine hour rat 
in applying o\ erhead The following illustration comes from a leader T 
the manufaetuie ot its line of equipment Fig 10 shows an estimate for 
the yeai of total manufactuiing buiden This is analyzed by denait- 
ments Fig 11 piesents an analjsis for Depaitment 17 bai machines 
It was determined that fiom a cost viewpomt all bar machines m depart 
ment 17 fell into four gioups Depaitment 17 burden was then redis 
tnbuted to these foui gioupa (Fig 12) Group I contains 6 machines 
while gioup IV contains but one machine Similarity m the cost of the 
machine flooi aiea leqmred and the operating speed, aie factors which 
deteimme the grouping The total chaiges for each gioup dn ided by the 
estimated horns of operation foi each group yield a machine hoiii rate 
for the yeai As a job woilvs through the plant, machine times are 
reported to the cost depaitment These aie accumulated in a job cost 
envelope When the job is finished, a summary is made for all cost 
elements, including o\ erhead A summary for the overhead cost of 
making 6 spur gears is shown m Fig 13 All machine rates for machines 
in other departments weie deteimined as illustrated foi bar machines 
of Department 17 Fig 12 The oveihead cost as obtained m Pig 13 ^ 
entered on the job cost card for the 6 spur gears along with the other 
elements of cost (Fig 14) The total cost divided by the number of 
good geais completed (6) yields the final unit cost of production 
Drpi.RTME>.T 17 Bab MAcniNrs 


Fixed Chaeqes 

Building Expense — Depaitment 37 
Equipment Charges 

Total Fixed Charges 
Vabiable Charges 


6 Indirect Labor 

6 Compensation Insurance 

7 Supplies 

8 Small Tools Purchased 

9 Perishable Tools Manufactured 
10 Repairs 

12 Miscellaneous Shop Expense 

22 Motor Maintenance 

23 Shafting and Hanger Mamteuane 

24 Jig and Fixtuie Maintenance 

25 Small Tool Maintenance 

26 Electrical Maintenance 


Total Variable Charges 


Redistributed Service Department Charobs 
Tool Crih — Department 23 

General Manufacturing Burden — Department 31 
Powei and Light — Depaitment 39A 
Total Redistributed Charges 
Total Annual Burden 


Estimated 

Annual 

Chaige 


$ 4 790 


? 3 902 


$1,601 


0,740 
$18 438 


Fio 11 Expenses Applicable to Bar Machines 
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Opeiation 


Depl Macli ' 


1 Tula drill face bore, chamfer ream 17 

i Skini diameter of hub skim both ends 16 

3 Hob teeth 14 

4 Chamfer teeth 14 

5 Bioaeh keyiiay 14 

8 Buir 3 

7 Grind hole 11 

8 Surface grind 10 

Total 0\exhead Cost 


261 A 8 4 ? 81 $ 680 


7V 5 5 2 00 11 00 


PiQ 13 Summarj ot 0\ erhoad I tpense 


Advantages and Disadvantages of Machine Hour Rates —Where 
machinery is the mam factoi m production, the machine hour method 
constitutes the best way to apply overhead The basic reasons for this 
hat e been stated by Van Sickle (Cost Accounting) 

1 Prom the cost accounting point of t lew it affords the most accurate 
method ot allocating overhead expenses to each job 

2 Prom the engineering point of view, it jprovides an ideal method tor 
estimating the cost ot a job on a speoifioation and route sheet -with 
a high degiee of accuracy 

3 From the marketing point of view, it makes it possible for the sales 
engineer to quote more accurate estimated selling pnoes for jobs 

4 Prom the management point of view it involv es the use of an over 
head costing method which is scientific logical, and theoretioallj 
sound, in addition to being practical in its use The management 
therefore tan depend upon cost reports to show accurate costs and 
it can feel certain that the price quotations to customers are not 
grossly understated or overstated, thus avoiding either operatinc 
losses or the failure to obtain jobs Prom the management point ot 
view it also provides a basis for the measurement of the monthly 
cost of idle machines 

Note that this metliod uses time as a base m applying overhead 
expense It possesses special advantage over othei methods where one 
operator tends seveial machines (eg, m weaving), oi wheie several 
operators are leqiuied foi each machme (e g , m cigar making) Pmallj, 
by adding the rate paid the operator to oveihead rate for machine a 
cost center rate is easily and simply obtained 
The impoitant objections to the machmc houi method are as follows 

1 Additional information, not otherwise needed must be provided in 
detail le, machine times for each opeiation This increases the 
cost ot the accounting procedure and hence some concerns do not 
find It piaeticable to use a machine hoiii rate 

2 By its very nature this method precludes use of a blanket rate 
Individual or group machine rates must be used, thus increasing the 
detailed cost work 

3 The machine hour method is not universally applicable it can be 
used only for costing those operations performed by machinery 


Sec 10] 


OVERHEAD FORMULAS 


1037 


^ 

DATE Finished 

QUANTITY GOOD 6 


TOTAU COT 

COCTEACH 










iA 

-JJ\ 






.J 

5% 










y<f33 















w AceouHT % 







STOCK 1% 














rOTAV 

1 






HOUCC 







/ A 


Eio 14 Job Cost Envelope, Sbowing Application of Overhead 


Many concerns find it possible to use direct labor rates unitoimly 
throughout the plant, relatively few find it possible to use only machine 
hour rates, othe^ypes of rates must be used in combmation. with them 

UNIT OP PRODUCT METHOD — ^Application of oveihead on 
the basis of the number of umts of product manufactured dm mg the 
period IS the simplest and most direct method for coating overhead The 
overhead rate is obtained by dmdmg the amount of overhead by the 
units of product Expressed as a formula, it is 
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0\ erheifl expense 
Number ot muts. ot product 


Ov erhead cost per umt 


As }n. pretious cases the terms of expiessioa may be actual, estimaterl 
actual, or normal also they maj be for the factory as a whole bv 
departments, or by cost centers For example rf actual o\ erhead’ 
pense for an assembly department amounts to $2 580, while the numbQr 
of assemblies completed totaled 600 then the overhead cost per im,t 
18 $6 16 (that 18 $2,680 ditided by 500) ‘ 

The shoe mdustiy affords an example of the application of or erhead 
bj the unit of product method (burden per pan of shoes), in this cose 
including commercial burden It should be noted howerei, that no com 
meicial burden is permitted to find its way into mventoiy values On 
this point, Bennett (NAG A Bulletin vol 16) says 
In the case under renew costs and expendituiea for cost fituring pm 
poses weie segregated into the following four majoi divisions * 


2 

3 

4 


llateiial Cost 
Direct Labor Cost 
Burden Cost 

Deductions from Selling Price 


Burden therefore, will include everj other cost of the business that is 
not included in material labor, oi sales deductions as defined herein In 
the case undei consideration burden w as applied as a single flat rate per 
pail of shoes and included both factory and commercial overhead It ig 
not argued that either of these bases is coiieet in all factories It ig 
howeiei m} opinion that a single burden late applied to costs on a flat 
rate per pan basis represents the most practical and feasible plan for the 
great bulk of plants in this mdustiy 

Fig 16 gn es estimated burden foi plant in question It is set up m 
such a way that output foi year absoibs total expenses foi same peiiod, 
including commeioial items, as listed Buiden pei pan is obtained by 
simple division In this case it was modified upwards to $293 per pair 
Fig 16 shows the application of the rate to product lines The lUustra 
tion IS taken fiom Bennett (NAG A Bulletin, vol 16) The burden 
coat of $ 293 pei pan is applied uniformly to all seven lines of pioduct 
This IS probably not an ideal solution because women’s shoes vary 
widely in size, mateiial, stile, price, etc, and a flat cost pei pair theie- 
foie does not seem to represent a common denommator Bennett lum 
self recognizes the force of this point, but defends his position by 
statmg 

I admit it IS not wholly accurate but neither is any othei piactical plan 
of burden application that can be advanced Experience has indicated 
that m the aieiage medium size womens shoe factor}, a single burden 
late to include both factory and commercial burden and applied as a flat 
per pair rate, will pio\e extremelj satisfactory from the standpoint oi 
simplicity, and it will also be relatively aoouiate Furtheimore it poa 
sesaes the great adiantage of lending itself loadily to the plan of simple 
accounting control that is so essential in this industry If the output la 
such that a wide price lange of shoes is made then the flat per pair 
burden plan will have to be abandoned in favor of the percentage of direct 
labor method But in the usual factory the point to watch is that the 
material and laboi costs aie being accurately figuied and that the burden 
rate is such that the output for the year will absorb the total expenses 
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BURDEN BUDGET 

For Arab Bndinq 


BiaiR — Estimated Output 800 purs pti day and 50 neeks of Total 
5 dajs or 250 days — 200 000 pairs pei year Total jtaily Yearly 
sales at $2 00 = S400 000 00 Budget 

; 1 Supervision $ 

j 2 Nonproductive Labor 
j 3 Liglit Heat Power and Water 
, 4 Rent 

j 5 Freight and Express In 
' 8 Repairs 

j 7 Supplies and Expense 
j 8 Rentals and Royalties 
, 9 Cripples 
^10 Findings 
III Sundiy Materials 
‘,12 Insuiance 
AS Taxes 
jl4 Depreciation 

Total Factory Burden $37 070 00 

II 1 Executive Salaries J 

J 2 Office Salaries 

H 3 Telephone Telegrwh and Postage 

J i Office Stationery Supplies and Expense 

1 5 Legal and Accounting 

M 6 Salesmen’s Salaries 

M 7 Traveling Exnense 

JI 8 Neu Yolk Office Expense 

J 9 Freight and Expiess Out 

1110 Adveitising 

J 11 Credits and Collections 

M12 Bad Debts 

M13 Samples 

1114 General Administrative anil Selling Expense 

Total Commercial Burden $19 760 00 

Total Burden 857 436 00 

Number of Pairs of Shoes 200 000 

Burden per Pair * 007 

Burden Rate to Use 1 203 

Fio 15 Determination of Overhead Cost per Unit of Pioduct 

Advantages and Disadvantages of Unit Overhead Method— The 
unit of pioduct method for applying overhead is the simplest and most 
direct Howevei, its usefulness is limited to those situations wheie but 
one product, 01 a few closely related pioducts possessing a common 
denominatoi, such as weight, are manufactured Where no natuial com- 
mon denommatoi exists one may be devised by resoitmg to a point 
doTO weighting factor It this fails, the method bieaks 

sJ^T OVERHEAD COSTS ON POINT BASIS -The method 
^stating the quantity of pioduction for a period must be adapted to 
the character of industry For example, units may be expressed as 
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pounds, tons, lOO’s oi 1,000’s, gallons, feet, barrels, or per each unit 
Weight as a basis is especially useful where processing is uniform but the 
pioduot IS packaged in sereial sizes, diffeientiated by weight in each 
contamer This situation pievails in drugs and cosmetics Where weight 
01 \olume does not proiide a common denominator, there is the possi- 
bility of using a point base, deiived by assigning a statistical point value 
to each pioduct made as discussed below 
Application of oveihead coats on the basis of unit of output may be 
illustiated by releience to the manufactuie of mattresses In this case 
theie IS a standaid product with no important giade differences Unit 
costs for o\eihead m total and by depaitments are obtained in each 
Lttse by dividing the cost by the number pioduced These operation or 
department costs aie then allocated to the different styles of pioduct on 
a pomt basis The data below are taken from Blocker (Cost Account- 
ing) 


Thus in the first process material costs of ticking costs of cutting and 
costs of sewing are estimated to wairant giving style Z an importance 
three times as great as that of style X The following schedule shows the 
weighted average production of 1,000 mattresses for a month 


The figure representing the total costs of the sewing room, $1 573, is 
divided by 10 600 points resulting in a cost of $0 14981 per pomt Unit 
costs and total costs of production for the sewing room assigned to each 


The abo\ e costs per paint include matenal and labor, as well as over- 
head The unit cost pei mattress for overhead may be obtained quite 
readily by dividing the total production m terms of points (10,600) into 
the overhead cost of the sewing room for the period ($318), and using 
the resultmg rate to charge the production 
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$318 — 10 500 points =: S 03029 per point fc 
Oveihead Cost 


UNIT OVERHEAD COSTS ON WEIGHT BASIS— Use of 

light as a common denominator in applying overhead expense is shoivn 
the table below, taken fiom Van Sickle (Cost Accounting) 



MATERIAL COST METHOD — Oveihead may be distiibuted to 
product on the basis of the cost of direct material consumed in produo 
mg the product The formula for computing such a rate is 

D°La^mlLYarco8t = oi overhead per direct material dollar 

The expression may be in terms of actual, estimated actual, or normal 
It could be used on a departmental, or on a blanket basis It does not, 
however, have wide usefulness but does find application in special situa 
tions The National Batteiy Manufactiueis’ Association isoommended 
usmg direct material cost as a basis for applying oveihead m one of their 
early manuals However, the present manual (1934) has dropped the 
suggestion 

Some use is found for the material cost method as a means of dis- 
tiibuting a poition of overhead expense known as material burden com 
prising the costs of purchasmg, leceiving, testing, storing, and handling 
raw materials Used in this manner it constitutes a secondary rate the 
prmcipal portion of oveihead being distributed by one of the other 
methods Thus one machine tool manufacturer uses a percentage of 
material cost to apply a poition of overhead to completed jobs The 
computation of rates used is shown in Fig 17 Raw materials handled 
are separated into two mam classifications, separate percentages being 
computed for each class It was not anticipated that percentages would 
be identical After the material cost is determined from costed stores 
slips and enteisd on a job cost card, the material burden is added by the 
application oythe proper percentage This is illustrated m Fig 17 

MateriarBurden Applied on Weight Basis — In certam oases mate- 
rial burden may be applied more equitably by usmg weight instead of 
cost This IS the case of one manufaotuzei of sprmgs, as mdioated 
by Seeber (N ACA Year Book, 1937) 

Material burden is applied to cost on a per pound basis because it 
would cost no more to purchase store record, and deliver to production a 
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pound of material valued at one dollar than it would a pound of materml 
valued at (i cents With us this is an actual condition as the aveiage ctiai 
of material used vill approximate about 0 or 10 cents pei pound but flnf 
stock w ill vary from 5 to 40 cents per pound and wire will cost as low 11 
3 cents pei pound to as high as $5 ““ 

We are using a material burden rate of one half cent per pound whiet 
added to the higher piiced material is not very noticeable but when 
added to rolling wire which costs in the neighboihood of 3 cents per 
po ind, becomes important ^ 

A manufacturing concern using only one grade of stool such as all 
silver or all biass will find it optional to distiibute mateiial burden on 
either the per pound basis or total material cost providing they use 
standard costs which will not fluctuate with constantly changing conditions 
But unless the amount of laboi and burden used in processing this mate 
rial IS approximately the same on each piece or pound it does not seem 
reasonable to absorb this cost thiough operating buiden 

Error Caused by Other Methods of Application — ^Listed below are 
several cost summaries which aie tal en tiom our actual leooids and whicli 
show definitely why we find it necessary to carry a separate account for 
material burden 

Customer No 1 

Job No 1 Job No 2 

8 611 pounds at cost $1 388 62 16 631 pounds at cost $1 084 01 

Material buiden 43 OS Material burden 83 

Total material and burden $1 431 67 Total material and burden 'll 168 06 

Operatinglaborandburden 1449 39 Operating laboi and burden 486 44 

Let us assume that these two orders combined would absorb the same 
amount of mnteiial burden regaidless of the method used in distiibution 
If we apply this burden on the cost of mateiial instead of the per pound 
basis they would be charged with $70 85 and $66 35, respectively If 
material burden were added on the basis of operating labor and burden 
their share would be $94 54 and 'P31 66 ’ 

Customer No 2 

Job No 1 Job No 2 

35 479 pounds at cost $ 7 986 00 78 833 pounds at cost $ 5 289 75 

Material burden 177 40 Material burden 194 17 

Total material and bui Total material and bur ' 

den $ 8,162 40 den $ 5 683 92 

Operating labor and bui Operating laboi aud bui 

den 10 681 16 den 8 484 03 

Material burden applied to these orders on the basis of the cost of mate 
rial yvoukl charge ]ob No 1 with $343 81 aud 10b No 2 with $227 76, 
whereas if it weie distiibiited on operating laboi and burden then poi 
tion would be $429 99 and $141 58 respectively 

Now let us tale two different custoraeia each with an entirely different 
spring and we have the following condition 


$ 677 17 9 690 pounds at cost 

46 10 Material burden 
' Total mateiial and bui 

$ 723 27 den 

• Opeiating laboi aud bn: 

274 20 den 


Material buiden spread on material cost brings to customer No 1 a 
charge of $14 24 and to customer No 2 a charge 01 $80 31 Apportioned to 
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tlipHP customeia Ihroup'h operating labor and burden customer No 1 would 
iibsoib $2 28 and customer No 2 $92 27 
Jo those who doubt the neoesaitj loi a separate m terial burden account 

" wonld not affect the 1 " ' 

e further state that B( 


There is also material burden which is applied to outside steel ship 
nieiits In total oui mam plant material burden amounted to ovei $90 000 
for the rear We would not want to add this cost to general factory ex 
peiise and distiibute it on some arbitrary basis as we onb charge to 
general fartorj expense those costs which we definitely cannot allocate 
in anj other iiiaiinei 

A further application of the method is found in the full-fashioned ho- 
sieiy mduatiy Since both cotton and silk aie handled in the material han- 
dling department, the jomt depaitmental cost is appoitioned on the basis 
of a careful estimate of the lelativc amounts of labor and expense incuried 
on each product According to McCullaugh (Full Fashioned Hosien 
Industiw) silk requires 50% moie caie and attention than cotton Actual 
production figuies aie theiefore conveited into equated figures bj multi- 
plying silk production by 150 and cotton by 1 0 This is of oomse 
sunilai to the point system explamed earliei m this Section (pages 1039- 
1042) The computation of the material burden late, adapted from 
McCullaugh, appears as follows 

MAIERIAL Hv^DlINQ DtPARTUENT 

Direct Chaiges 

Labor $ 

Yarn Testing 

Fi eight and Express 

Miscellaneous Supplies 

Miscellaneous Charge 

Repairs to Machinery and Equipment 

Repairs to Building 

Total Direct Expenses $ 307 15 

Share of 

Fixed Charges $ 

Boiler 
Power 
Triicl mg 
General Factory 
Total Apportioned Charges 
Total Department Expense 
Production 

SiUc (9 137 lbs XI 6) 

Cotton (1 281 lbs X 1 0) 

Total Equated Production 
Overhead per equated pound 


) each material at the unit rate on the 


Silk (13 706 X 0358164) = $490 90 
Cotton ( 4 281 X 0358164) = 163 33 
Total distributed $644 23 
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Advantages and Disadvantages of Material Overhead Rates —The 
diiect material cost method is easy and simple to use It gives leason 
ably aceuiate results wheie giades and puces of law materials do not 
diffei -widely, tsheie quantity and cost of material in each product w 
uniform, and where procpssmg is unifoim It has usefulness in special 
depaitments of some large organizations, m very simple types of small 
business, and in the application of mateiial burden The disadvantages 


0 logical relationship between manufactuiing expense and 
i factor IS entirely 


1 There it _ „ ^ 

the cost of raw mateiial used 

2 As in the dnect labor cost method the t 
lad mg 

3 Where^ prices of items of^raw material differ videly the products 

" ' ’ - nriee are we„rV,t».l ,„,tl, — e than 


made from the items of high price are weighted with”n 
their shai e of overhead 
This method is inequitable where part of the material passes throush 
all processes, and pait through only some processes ^ 


PRIME COST METHOD — Oveihead may be applied to the prod 
uct by using prime cost (direct laboi and direct material) as a base The 
mechanics aie similar to those of the dnect laboi cost and mateiial cost 
methods The computation is as follows 


Overhead expenses 

Direct material + direct labor dollars 


Percentage of piime cost 


As m othei methods the factors of the expiession may be in terms of 
actual estimated actual, oi noimal, also, they may be blanket or depait- 
mental in natuie Thus if overhead expense for a certain mixing depart 
ment totals $3 600, while direct material cost is $2 300 and iieot labor 
cost is $1,700 the inte foi the application of overhead is 
$3 600 

$2 300 + $1 700 “ 

That is foi eveiy dollar of piime cost add $90 foi oveihead The 
overhead cost applicable to each process foi the month is determined by 
applying this late 


Process A 11 


Mixing Department 

Direct material coat $1 030 

Direct labor cost 770 

Prime cost $1 800 

Overhead cost at 90% 1 620 

Total cost $3 420 


Advantages and Disadvantages of Prime Cost Method — The piime 
cost method is simple and easy to use, since all data are immediately 
available without additional compilation Its use is reatucted, however, 
to those cases wheie theie aie no wide vaiiations in processing It is 
likely to prove moie useful foi ceitain depaitments, lather than for the 
plant as a whole The objections to the method aie 

1 There is no logical relationship between major poition of overhead 
cost and dollar value of raw materials used 

2 It does not make use of the time factor m applying overhead 
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3 It IS unlikely that accurate orerhead costing results from using both 
direct mateiial and direct labor dollars, instead the results are 
further confused ba combining the errors of the material cost and 
the direct labor dollar methods 


SUPPLEMENTARY RATES — Supplementaiy rates are used to 
adjust the amount of oreihead costed into production on a predetei- 
mined basis to the actual amount foi the period As the name implies, 
they aie used in connection with othei rates If these predetermined 
rates were based on estimates of actual overhead for the coming peuod, 
a supplementary late may be used at the close of period to adjust to 
actual cost and thus absoib oier- or underapplied expense H the pie- 
detei mined rates weie based on normal costs and production, a supple- 
mentaiy rate may be used at the close of the peiioa to afford a compaii- 
6on bv job 01 product line, between oveihead cost on a normal basis 
and on an actual basis 

Whcie predetermined rates are used, a difference always exists be- 
tween the actual amount of oterhead expense for the period and the 
amount of absorbed oierhead expense This under- or overabsorbed 
oveihead divided by the numbei of hours dollars or units gives a 
supplementaiy late thus 


Actual oveihead — Absoibed overhead 
Hours, dollaro or units 


= Supplementary rate 


Assuming a machine rate per hour for a turret lathe of $2 20 actual 
hours of opeiation foi the month of 1460 actual oierhead expense on the 
turret lathe of $3 660 and machine time for part X 127 of $ 75 per hour 
uudei this situation the amount of overhead costed to jobs during the 
month amounts to 

1 460 hours X $2 20 per hom = $3,190 of absorbed overhead 


Since the actual overhead charged against this turret lathe totals 
$3 660 tlieie is undei absorbed orerhead for the period of $370 A supple- 
mentary rate is then computed and used to cieate additional charges to the 
product to absorb the actual costs This rate computed at the end of the 
month IS $ 255 pei machine hour obtained by dividing $370 by 1 460 hours 
That is for each machine hour there is to be added $ 265 additional to 
aduist the overhead applied to actual 
The oierhead cost of pait X 127 now becomes 


Overhead cost on machine honr basis ( 75 X $2 20) $1 85 

Suuplementary cost for oveihead to adjust to actual ($255 

per hour X 76) JR 

Overhead cost actual $I 84 


If the overhead absorbed duiing the month by the use of the esti- 
mated rates is m excess of actual overhead, the adjustment is m the form 
of a deduction fiom the pieviously applied oveihead An alternative 
method for computing the supplementaiy late expiesses the under- 
applied oveihead as n percentage of the oveihead alieady applied 
Using the same illustration as above, the results aie as follows 

1 Underapplied expense ($3560 — $3,190) $ 370 

2 Applied expense $3 190 

3 Supplementary rate (line 1 — line 2) 11 0% 
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Adjusted Cost of P\.iit X 12 

Applied expense 

Add eupp]ementar 3 cost (11 8% of $1 85) 

Actual overhead cost 

Supplemental y lates aie not limited to those oases whcie machine 
houi lates have been used, they may be computed in connection with 
any method 

Advantages and Disadvantages of Supplementary Rates— There is 
no need foi supplementary rates wheie actual oveihend has been applied 
to pioduction, since theie can be no undei- oi overabsorbed oveihead 
m such cases Wheie estimated actual oi normal lates have been used 
supplementary rates can be calculated and applied Their pimcipai 
advantage lies in the fact that they make possible the costing of total 
actual overhead to the product produced If estimated actual lates have 
been used, and they prove to be greatlv m eiroi it is neoessaiy to 
adjust the cost sheets to obtam lelatively accuiate information Thia 
13 the case on government contracts run on a cost-plus basis (cost being 
defined as actual cost for the peiiod of the specific contract) Supple 
mentary rates, properly computed, offer one means of achieving actual 
cost in so far as the overhead element is concerned Where noimal 
lates are in effect, the use of supplementaiy rates gives additional cost 
infoimation for puiposes of comparison In short, this method peimite 
the use of cost contiole available undei piedeteimmed oi standard rates 
while fuinishmg actual costs when and if needed 

On the other hand final disposition of the cost sheets is delayed until 
after the close of each month, also the use of supplementaiy lales 
gieatly moi eases the detailed cost work since job cost cards must be 
recomputed In a seasonal busmess wheie estimated rates have been 
deteimmed foi a year in advance in order to smooth out iriegulaiities of 
costing due to the nature of the mdustiy, it is meqiutablp to apply total 
actual oveihead for any one month to the total product foi that month 
Rather, the underabsorbed oveihead in one month is offset by over 
absorbed overhead in another month When the net amount of variation 
between actual and absorbed overhead is determined at the close of the 
year, it is too late to recompute all the cost sheets by the use of supple 
mentary rates Emally, wheie normal rates aie used, the application 
of supplementary lates defeats the basic concept of normal cost 
No data are available regaidmg the extent to which industiy is using 
supplementary rates They are used however, m some jnstances to 
spiead piemium foi oveitime work over all pioduction On occasion 
these lates are called supeiburden lates, and as many as thiee of them 
have been m use m one company at the same time Again, some com 
panies price mventoiy at standaid, but use supplementary rates for price 
setting war contiact costmg, etc 


Subdivisions for Overhead Rate Determination 

EXTENT OP SUBDIVISION —The degiee to which subdivision 
is lesorted to m industiy for the puipose of setting overhead lates 
depends laigely on the flexibility desued in applymg such rates to pro 
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cluotion Thus, whether blanket rates, depaitmental rates or cost center 
rates aie lesoited to is a matter to be decided m the light of the factors 
bearing on a giv en problem The tabulation below shows general mdus- 
tnal practice m this lespeot, based upon a recent study (NAG A 
Bulletin, vol 19) 

Burden Rates by Factory Divisions 



Total 


214 


BLANKET VS DEPARTMENTAL RATES— Use of blanket 
lates IS often a pioper method, especially m the case of companies pio- 
ducmg a main pioduot m a continuous piooess (eg , chemical plant, glass 
factoiy) Howei ei some laige companies with diversified pioducts are 
among those using a single late The usual point of view legaidmg 
blanket lates has been stated by Bennett (NACA Bulletin, vol 18) 
The mill in question used a single percentage on labor for applying mill 
burden to costs No I do not believe it is entirely correct, but I likewise 
believe it is practically speaking satisfactory it is simply necessary 
to multiply the standard laboi cost for the mouth as previously determined 
by the budget mill buiden rate and as a result obtain the standard mill 
bmclen coat for the month 


On the other hand, Lawrence (Cost Accounting) shows the fallacy of 
using blanket rates, and the need foi departmental rates 
The fact is that the same distribution rate can seldom be used in all 
parts of a plant because expense is incuried in different amounts and lu 
different proportions bj the \aiious producing departments 
To illustrate the necessity foi separate departmental rates assume that 
a certain plant consists of five departments and uses the direct labor 
hour method of disti ibution The manufacturing expense, number of hours 
and rate of distribution per hour for each department and foi the entire 
plant aie as set forth in the following table 

Manufacturing Direct Labor Rate 
Depaitmcnt Expense BEouis per Hour 


A 


B 


$ 10 000 
20 000 


0 

D 

E 


20 000 20,000 1 00 

16 000 10 000 I 60 

25 000 20 000 1 25 


$100 000 100 000 $1 00 


A single disti Ibution rate of $1 per hour for the entire plant would 
apply all of the manufacturing expense of the plant to its product but aa 
far as each department is concerned the use of the rate of $1 per hour 
would apply 


t OOO too much 
000 too much 

$6 000 too little ■ 
$5 000 too little 


the product of department A 
the product of department B 
t to product of department C 
the product of department D 
the product of depaitnient E 
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A sniffle diatribution late -would Rive the coireet cost only if productB 
Tveie processed foi the same amount of time m each department Since 
praetieally every manufacturinR coiicein produces more than one kind of 
product, and since each product lequires moie processing in some depait 
ments than in otheis, it must he concluded that separate rates for dis 
tributuiR manutaetuiing expense should be used tor each producing de 
partmeiit 

In short, blanket lates have then usefulness 

1 They are easy and convenient to use for mokinR quick estimates 

2 Where only one product is manutactured a blanket rate is most 

3 Sanket rates may also he used rvhere several products are made 

a^°Al1*products travel through all departments 
h All products utilize the same amounts of time m each department 
0 The ratio ot one product to another remains constant 

These conditions must all be present, oi the late becomes invalid A 
change in technology may eliminate one oi more operations for one 
product but not another, a sudden shift m demand may cause an in 
crease in demand of one product at the expense of another Tor exam 
pie, some veais ago, popular taste m toys turned fiom rubbei dolls to 
composition dolls In all such cases, a blanket late opeiates to oveioost 
one pioduct and undeicost anothei If selling puces aie based on cost, 
the public buys the articles offered at the low price (because under 
costed) and refuses to buy items offeled at high puces Hence, a factory 
may wmk day and night turning out oideis at little or no piont or even 
at a loss, it gets no chance to recoup itself on the rest of the Ime, since 
the public refuses to buy 

DEPARTMENTAL HOURLY COST RATE— In some oases it 
IS advantageous to combine the direct labor cost in a department with 
the ovcihead for the department, obtaining the total cost of operation 
This total divided by the number of hours the depaitment is expected 
to operate yields a depaitmental hourly cost rate, m effect, an over all 
rental charge for the use of all facilities m the depaitment This is the 
case m the punting industry, where the sold hour rate is used 'nis 
rate is a composite of labor and overhead m each depaitment Ex 
pressed as a formula 

L = Estimated dueet labor coat 

0 =EBtimatec1 overhead , , , , , , , 

E = Estimated hours the department is expected to operate 

— z= Hourly departmental cost rate 

The outstanding chaiacteristics of the system are explained by Miller 
(N A C A Year Book, 1921, p 143) 

1 The standard unit of production in the various departments is the 

2 S'h^'^rtandard lionr cost comprises the direct labor plus all overhead 

expense, departmental and office or general commercial— the gross 
cost exclusive of stock handling and selling , , , 

3 The natuial divisions of the processes of manufacture form cost cen 
ters or departments for the puipose of determimng costs 
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4 A', erapte cobIs for the preceding twelve months are regarded as noi 

5 General factory oveihead is distributed over the factorv depart 
mentB on a percentage buBis of the total departments’ direct expense 
including payroll 

fl General commeitial oveihead is distributed oier the various depart 
ments on a percentage basis of the total factory cost of departments 
including pajioll 

7 Depreciation is figuied on the original cost of fixtures and machines 
equipment and installation at 10% per annum, on type at 26% per 
annum 

S Interest on plant inaestment is figured as a part of costs 

9 Rental is charged on leal estate owned as a pait of costs 
Departmental hourly cost lates possess the advantage of making pos- 
sible a simplified calculation foi estimating purposes This is im- 
portant in the punting mdustry wlieie cost estimates are the basis of 
price setting Also, thev are particularly helpful wbeie the ratio between 
men and machines is not umfoim and constant, eg, a group of men 
seiving several pioduotion oentois within a depaitment or plant, oi one 
maoliine tender i^eiating two oi moie pieces of equipment simultane 
oiisly Chuich (Overhead Expense) makes the statement that where 
group workmg is employed in a depaitment m such a way that a number 
of similar pioduotion oentois aie served by a gioup of men vyorkmg at 
laige, the method of thi owing all such semi diieot labor mlo a laboi 
factoi and making it pait of a piooess rate effects a consideiable saving 
of time and effort Costing of this charactei can be done m no other 
way so simply and satisfactorily 

Chargeable Hour Method— Use of departmental hourly cost rates 
is illustiated m the photo-engiaving mdustry In this industry it is 
called the cliaigeable houi (oi sold-hom) method The Ameucan Photo- 
Engraveis’ Association (Manual of the Standard Cost System for Photo- 
Engiaverb) explains the method as follows 
For the purpose of arriving at the cost of production of photo engraving 
the standard unit of cost in the vaiious departments shall be the charge 
able hoiii or hour of work peiforined on a customer s order 
Costs applied to a job through a chaigeable houi rate include the usual 
faotoiy oveihead items, all laboi cost (including direct labor), and 
apportioned selling, shipping and administrative expenses Items of cost 
omitted are the key items of lavv mateiial such as copper and zinc 
Hence, the late may be teimed an all-inclusive one, gieatly simplifying 
cost estimating 

Daily time reports are submitted by all employees engaged on pro- 
ductive woik An impoitant element of the report is the designation of 
chaigeable and nonchaigeable time These time reports aie summarized 
on a monthly record of chaigeable and nonchargeable hours and produc- 
tion Acooidmg to the Manual, costs aie to be ascei tamed monthly, and 
by months added togethei until a peiiod suflSciently long has elapsed 
to obtam a tiue aveiage cost covering varying conditions The final 
basis IS the average foi the preceding twelve months In effect, this con- 
stitutes a twelve-month moving average for estimating the actual costs 
for the coming month The computation of the chaigeable hour rate 
IS illustrated in Fig 18 Fig 19 gives a job cost summary, showmg appli 
cation of costs to the product by the use of this method 
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FiO 18 Computation of Chargeable 


COST CENTER RATES— Cost centers (also designated burden 
centeis or production centers) are units, functions, oi areas withm an 
establishment that are homogeneous from the cost pomt of view A 
department is an admmistiatn e unit One individual, a foieman, 13 
usually lesponsible foi the management of each depaitment On occa 
Bion a cost centei may be identical with a department, but fiequently 
there aie two or moie cost centeis m one department 

A cost center may be a smgle machme, 01 it may be a gioup or bat 
teiy of machines, all alike as to cost, speed and othei opeiatmg condi 
tions A cost centei may be composed of a smgle opeiatoi engaged in 
hand assembly work, or it may be made up of a gioup of men, if they 
are engaged in the same work A cost center may be a smgle operation 
or it may be seveial opeiations, if they are reasonably identical m theu 
cost charaoteiistics 

Cost centeis are natuial divisions of an organization foi cost finding 
pui-poses Direct overhead eicpenses aie chaiged to these centers Since 
like work is peifoimed and like cost chaiacteiistics prevail in each cost 
center the most accurate application of overhead to pioduct lesults 



Hour Kate by Departments 


The Piessed Metal Institute after making a study of cost pioblems, 
lepoited to its membeis 

Wo are interested in the diyision of the plant into units for the segre- 
gation of processes and for the collection of expense items Such units we 
prefer to designate as burden centers or as ceiiteis In dividing a plant 
into burden centois theie are two kmds Produetiie or direct burden cen 
ters and noupiodlictive ar indirect burden centers 

A productive burden center is one set up to segiegate certain equipment 
into a group and to collect the expense items in connection theiewith lu 
order that the product operated on that equipment can be charged with 
the proper burden foi those presses 

An expense burden center is one set up (sometimes only on paper) to 
group items of expense In connection with a particular activity which of 
itself, IS not a productive activity 

A plant should bo divided into as many burden centers pioductive and 
expense, as are needed properly to determine, collect and distribute the 
overhead expense and apply it to the product by the various operations or 
groups of opeiations In departmentalizing a plant for the purpose of 
applying burden against the product careful consideration should be 
giien to the methods by which it can best be done under varying circum- 
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The foimula foi the computation of a cost center rate is 
Od = Estimated diieet overhead for cost center 
Oo = Estimated apportioned overhead for cost center 
P = Production m units, hours or dollars 

p = Cost center rate 

If estimates are in terms of noimal cost and normal production, a 
normal rate is obtained As indicated m the equation the method for 
deteimmmg the rate may be any ot those discussed eailier in this 
Section 

Illustrative Cost Centers — A typical list of cost centers foi the litho 
graphing industiy, suggested by the Litbographeis National Association, 
is given by White (L N A Budget Cost System, 1937) 


Cost Centeb 


Raw Stock 
Sketching 
Alt 

EugraviuK 

Photographing 

Photostating 

Developing and Sensitizing 

Hand Transferring 

Machine Tiansfeiiing 

Proving 

Plata Graining 

Stone Grinding 

Hand Composition 

Machine Composition (centers as reqmied) 
Presses (centers as required) 


Varnishing Machine 
Embossers 

Cut and Crease (centers 




Hand Gluing 
Automatic Ghiing 
Sheet Straightening 
Straight Cutting 
Die Making 
Die Cutting 
Automatic Perforating 
Einishing 
Inspecting 

Sorting and Wrapping 
Packing and Shipping 
Ink Grinding 
Shipping Case Making 


required) 


Basis for 
Distribution 
Tonnage 
Man Houi 
hlan Hour 
J,Iau Hour 
Man Houi 
Machine Hour 
Man Houi 
Man Hour 
Machine Hour 
Man Hour 

Squaie Inch Area Rate 

Square Inch Aiea Rato 

Man Hour 

Machine Hour 

Machine Houi 

Machine Hour 

Machine Hour 

Machine Horn 

Machine Hour 

Man Houi 

Man Hour 

Machine Houi 

Machine or Man Hour 

Machine Hour 

Man Hour 

Machine Hour 

Machine Hour 

Man Hour 

Man Hour 

Man Hour 

tonnage 

Pound 

Unit 
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In a “Cost Outline for Nanow Sheeting Mills,” the Cotton Textile 
Institute recommends the following cost centers, in this case called 
jiepaitments for cost purposes 

Depabtments fob Cost Purposes 


1 Openiiif, through Drawing 

2 Slubbers 

3 Intel mediates 

i Spuming — Warp 

5 Spinning— Pilling 

6 Spooling 

7 Warping 

8 Slashing 

9 Tying In 


10 Weaving 

11 Clotli Room 

12 Steam 

13 Power 

14 Repaii Shop 
16 Roll Cm ering 

16 Village and Welfare 

17 Miscellaneous 


Extent of Use — Out of 224 companies, 52 indicated that they were 
using a sepaiate late for each cost ceptei In addition 20 conceins weie 
found usmg both departmental and cost center lates (N AC A Bulletin, 
vol 19) Typical of the comments by those using both depaitmental 
and cost center rates are the foUowmg 
In some departments we break down the departmental rate into several 
rates covering different classes of equipment and opeiations 
We use production center rates in those departments where considerable 
variation in pioeess equipment exists 
Separate rate for each machine tool and separate late for each depart 
merit where no machine tools exist such as assembly etc 
For example screw machine department is a production department 
Within this department we have separate overhead lates for headers auto 
matic, and hand sciew machines 

Cost Center Hourly Cost Rate — As in the case of the depaitmental 
houily cost late, it is sometimes advantageous to combine direct laboi 
and oveihead costs in a cost center to obtam the total cost of operation, 
excliisne of diieot material This total, divided by the expected number 
of hours of operation, j lelds a cost center hourly cost rate, an ovei-all 
lental charge foi the use of all facilities in the center The foimula is 
as follows 

L = Estimated direct labor in coat center 
0 = Estimated overhead m cost centei 
H — Estimated hours of operation 

^ = Cost center rate per hour 


These rates possess the same advantages that departmental hourly 
cost lates do In addition, they aie more accurate wheie diveise opera- 
tions and equipment are contained within a single department 
In a case study of a Detroit manufactuiei, Peden (NACA Bul- 
letin, V ol 20) describes a cost system which combines cost centei and 
departmental rates, some being stiaight buiden lates, others bemg 
inclusive cost rates, combmmg labor and overhead The company per- 
forms two mam types of service, coloring of metal parts such as auto- 
mobile hardware, and the manufacture and assembly of plastic molded 
parts, such as buttons, leveis, and knobs used for automobiles, radios 
furniture, and building construction It was decided that the foUowmg 
(iireot manufactuiing depaitments should be used as cost centers 
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Polishing 

Mixing 

Dipping 

Granodmni 

Sprai ing 

Finishing 

Plastic Mol 


Overhead Bases fob 
Costing ProDuor 
Percentage of Direct Labor Cost 
Standard Rate Per Pound Mixed 
Peicenta„e of Direct Labor Cost 
Standard Cost per Hundied Pieces 
Percentage of Direct Labor Cost 
Percentage of Diiect Labor Cost 
Standard Machine Horn Rate 


In the polishing dipping spraying and flnisliing departments ivliere the 
labor i\as more impoitant than the equipment as a cost factor it was de 
cided to charge such labor diiectly to the detailed tost sheets and to absoib 
the burden by means of rates based on tbe direct labor cost In the mixing 
department a serially numbered form known as a “batch card’ was adopted 
-I ^1 -c .1 .g record of the total 


as a summary of the ingredients of each n „ 

pounds mixed daily and monthly It was obvious theiefore that 
department it would be accurate and economical to consider all the labor 
as part of the opci ating burden and to absorb it into the costs by means 
of a flat or standard rate per pound resulting fiom the relationship between 
tbe total mixing burden and the total pounds mixed Similarly m the 
granodizing room all operating labor was included in the burden accounts 
and a cost rate per hundred pieces processed was deiised In tbe plastic 
molding department where the machines were of a uniform size and type 
and wage rates were uniform among the machines the opeiatmg labor costs 
were included with the burden and absorbed bv means of a single machine 
hour rate the variations m cost being leflected as factors of the time re 
qiiirecl fol pioduetion 

Thus, the rate for plastic molding is, in efteot, a cost oentei hourly 
cost late Some of the othei rates aie depaitmental rates on the basis of 
direct labor dollars The computation of the plastic molding rate is 
illustrated as follows 

Estiiiated Annual Costs fob Operating Plastio Molding Depahtment 
Labor 

Foreman $ 100 

Operating labor 3 080 

Sahage plastic material 180 

Total, all labor $ 3 969 

Repairs 900 

Supplies 3 000 

Fixed charges 2 411 

Apportioned charges 

General factory 2 520 

Total cost $12 800 

Estimated hours Ooo 

Hourly cost rate, plastic molding 00 


This inclusive hourly rate is used in deteiminmg the product cost 
on vaiious cost lecoids Fig 20 illustiates one of these cost sheets The 
$4 00 rate is applied opposite the molding cost in the operation cost sec 
tion Note also that finishing burden is applied separately as a percent 
age of direct laboi cost 

BURDEN RATES BY OPERATIONS — Patteison describes the 
application of overhead to the pioduct by use of opeiation cost rates 
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(NAG A Bulletin, \ol 16) Sales units aie com ei ted into opeiational 

direct labor hcuis and dollais, and conversion schedules de\ eloped which 
consideiably i educe the amount of detail work Direct laboi dollar m 
used as a common denominator m appljing burden to each operation 
In effect, this is merely substitutmg an opeiation foi a depaitment or 
cost centei The procedme is the same as in the case of departmental 
rates The possibilities of opeiational rates are explained by Pattemon 

It IB possible of oomse to build up these operational buiden units on 
some othei measuieraent than direct labor dollai For example the ma 
chine hour rate is often used However m this paiticular business the 
number of operators on machines aie the same foi all sizes of conimodi 
ties produced and such being the ease the machine hour rate when devel 
oped and applied to speeds for machine hour for certain sizes would work 
out to the same dgure for expense as shoe™ by the direct labor dollai 
method It w ould also he possible to use the units of production and divide 
the total units into the total expenses for each opeiation arriving at an 
average expense cost per unit regardless of size This is felt to be unfair 
to the smaller sizes of commodities whiah go through the machines at a 
much faster rate than the large sizes 


RATES BY CLASS OF PRODUCT — ^A leseaioh study (NACA 
Bulletin \ol 19) levealed that 6 companies were usmg sepaiate ovei 
head rates foi each class of pioduct The comments of the reportmg 
individual foi one fiim are mterestmg 

Seven rates are used one for each group of sales lines as though made 
m a separate lactoiy although actually one department may partially 
process foui or five of the seven lines 


Where individual lines of pioduct are piocessed entiiely within their 
own depaitments or plants, lates by class of product aie, m reality com 
puted by the unit of product method Wheie one or moie depaitments 
process several lines, rates by class of product must be built up using 
one or moie of the methods alieady discussed This is commonly the 
case m process cost plants malang a \aiiety of pioducts on a oontin 
nous basis (see Section 9 on Piooess Costs) 


FREQUENCY OF REVISION — Cuiient practice regaiding the 
frequency of revision of overhead lates is indicated in the tabulation 
below (NACA Bulletin, vol 19) 


Fhequenot op Bubdept Rate Revision 


Quarterh 
Two to foil 


,0 four times a 

Semi annually 
Annually 

Every two or thiee j 
When necessaiy 
Infrequent or rare r 
Use actual rates 


Total companies 
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Thuty seven eompanies reportad that overhead latts -neie revised only 
when necessary The tollowing rommeiits indicate vihat changes these com 
pnnies consider important enough to wan ant a change m burden rates 
“Every time a major change takes place” 

“When necessary due to changes in basic conditions, average once every 
two yeais ” 

“Whenevei there is a drastic fluctuation in puces and wage levels ” 
■Whenever mateiial oi labor rates change oi there is a change in plant 
liouis ” 

‘When factory layout changes or new facilities aie added” 

“When made necessary by some such change as a shift in costa from 
diiect to indiiect thiough greater mechanization of operations etc” 
“They are calculated to cover a business cvcle and are adjusted only 
when violent production swings change the picture ladically ” 

On the othei hand some companies repoited infrequent use of change 
of lates having laed same rate foi peiiods up to 15 years The leason 
geneially assigned is the fear that the basis of oompaiison would be 
destioyed by moie frequent rate changes However over 80% of the 
companies studied have a legulai plan for leviewing Iheir oveihead 
rates 


JOURNAL ENTRIES — The exact form of entry oi entries on the 
books of account for costing of oveihead depends upon 

1 Type of cost system in use 

2 Classification of accounts employed 

3 Manner in which overhead is applied to piodnot 


If actual overhead is applied to the pioduct at the close of the period, 
the entiy takes the following foim 

Work m Piooess 5 

Jlanufacturing Expense $ 

To chaige actual oveihead foi month to Work in Process 
If a predetermined amount of oveihead is applied to pioduct, the cost- 
ing entries at the end of the month aie 


Woik in Process 

Absorbed Expense 

To charge Woik m Process with amount of oveihead 
costed to product duiiiig month 
Absorbed Expense 
Underabsorbed Expense 
Manufacturing Expense 

To establish the amount of iindei absorbed oveihead for 
the mouth 


$ 


$ 


If expense is ovei absorbed, the amount is ciedited to Overabsorbed 
Expense Oidinarily, undei- and overabsorbed expense aie earned until 
the end of a fiscal period At that time the balance may be closed into 
Cost of Sales, Profit and Loss appoitioned against Cost of Sales and 
mventones on a percentage basis, or thrown into a leseive account (See 
discussion latei m this Section ) 


SUMMARY OF OVERHEAD FORMULAS AND SELEC^ 
TION OF METHOD — Eig 21 summarizes the methods of compuv 
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ing rates foi the application of o\ erhead, and the conditions advantace- 
OU3 for then use Certain points may be listed as guides m selection of 
correct method foi application of oveihead to product in specific cases 

1 Method selected should use as its hase the mam productive element 

in the paiticulai manufacturing operation i e , it should relate indi 
reet factory expenses to the product m a logical way ’ 

2 Separate rates should be established for each aiea that constitutes a 
homogeneous cost unit fiom the point of view of obtaining coriect 
product coats In some oases this may mean cost center or operation 
rates m others blanket rates 

3 The method should eliminate from product cost unwarranted fluctu 
ations m unit costs occasioned by radical volume changes In some 
companies this problem may not exist in excessive foim and actual 
or an estimate of actual lates may suffice In a majority of compa 
nies normal lates are necessarj 

4 The method or methods adopted should make possible monthly profit 
and loss statements of operating significance as well as facJitato 
the compilation of special reports 

5 Other things being equal departmental rates or cost center rates are 
superior to blanket rates because of the greater flexibility of tho 
formei 

6 Other things being equal rates based on time (labor hours machine 
hours, etc) are pieferable to rates based on a variable cost faotoi 
(laboi dollar mateiial cost etc ) This is because many important 
expense items, paiticularly fixed charges are functions of time (de 
pi eolation fiio insurance, rent etc ) and cost factois may not move 
in step with changes in oi erhead 

7 The method adopted should be practical but not so practical” as 
to give the wrong cost data nor so simple as to yield information 
of no use 

In the final analysis, the method of applying overhead to the product 
must be tailoi-made foi each orgamzation 

EFFECTS OF DIFFERENT METHODS —Halligan (NACA 
BuUetm, vol 19) points out some wide fluctuations m unit costs that 
can lesult from diffeient methods of applymg overhead The industry 
in question manufactures mechanical rubber pioduots He states 

It has been my pleasure to survey cost systems used m one bi anch of the 
mechanical goods industry known as the molded goods group Among the 
forty manufacturers investigated I found several different methods of 
applying oveihead to the cost of product 

1 The poundage basis 

2 The piime cost basis That is overhead is applied in relation to the 
combined mateiial and diieot laboi values in each pioduct 

3 Total direct liboi dollar Basis That is the total direct labor cost of 
each product is used as a basis foi appljing overhead 

4 Departmental dnect labor dollar basis That is separate overhead 
rates u ere used for each operation, baaed on the direct labor dollar 

5 The machine hour method Some companies follow the plan of ap 
pljing all overhead m the entire plant on a machine hour rata de- 
pending upon the curing time at the press 

6 Lastly what we lecommcnd as the correct method, departmental 
lates using direct labor dollai method as a basis in all departments 
except those where the direct labor time does not coi respond with 
the machine time 
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tion coats for o products A and B 
fe The following figuies illustrate the 
suit from differences in the method of 


2187 30 49 

2608 20 93 


disposition of under and overabsorbed ex- 
pense — Absoibed oveihead la the amount of oieihead e\pease costed 
to the pioduct tluough the use of oveihead rates (eg late per diieot 
label boui) When these lates are based on an estimate of actual 
expense for the oommg peiiod some difteience lesulls between the 
amount of actual overhead expense, and the amount costed to pioduct 
The monthly differences may be of consideiable sire due to seasonal 
factors, but for the year as a whole the difteience should not be great 
If absoibed oveihead is gieater than actual, it is called overabsoibed 
eieihead, if less, it is called iindei absorbed overhead The apiount of 
over- or underabsorbed oveihead is determined monthly by departments 
by comparing the total overhead applied to pioduotion with total actual 
overhead, these diffeiences are accumulated as the yeai pi ogresses 
Undei oidmaiy oiioumstances the monthly differences are earned foi- 
word, and only the yeai-end amount of ovei- or underabsoibed overhead 
needs disposition 

Disposition of this final balance lests on sunounding circumstances 
If the amount is small the customary procedcie is to oairy it to Piofit 
and Loss, and to show it under Other Deductions oi Other Income on 
the profit and loss statement A low balance of over- oi underabsoibed 
oveihead indicates that the original estimates were fanly aeouiate If 
amount of over- or undeiabsoibed oveihead is laige, it indicates that the 
original estimates of overhead and pioduction were greatly in eiTor In 
tins case, adjustments of cost of sales and of inventories may be made, 
the total of over- or underabsorbed oyerhead being distubiited to each 
item in the latio that the oyerhead cost has aheady been applied to 


When It becomes eyident during the yeai that the difference between 
absorbed oveihead and actual overhead will be excessive by the close of 
the period, some concerns compute supplementary rates to use along 
■with the legulai oveihead lates set at the beginning of the period 
Others adopt the policy of changing their regular overhead lates at any 
time during the period it becomes evident that they aie "out of line " 
in connection with this step, the previous monthly balances of unab 
sorbed overhead may be closed to piofit and loss (See Section 20 for 
further presentation of this topic ) 
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OVERHEAD AND NORMAL CAPACITY 


Standard direct labor hour method lOfiO 
Monthly budget of direct over 
bead expenses (/ 10) 1001 

Standard machine hour method 1090 

Calculation of cost standards (/ 


Normal production hours (/ 2) 101 

Computation of normal machine 
capacity (/ 3) 101 


Effect of fluctuating volumes on costi 
Graphic comparison of normal ct 
pacity bases (/ 4) 


Normal rates per B 1003 

Calculation of normal rates per 
. B (/ 12) 1004 

Applying normal B lates to 
product (/ 13) 1095 

Unit of product basis 1093 

Use of different normal rates in same 
plant 1100 

Summary of foundry direct de 
partmental cost (/ 14) 1005-1007 

Recapitulation of works cost by 
departments (/ 15) 1008 

Cost record for individual cast 
mgs actual or estimated (/ 10) 1009 
Separate rates for fixed and variable 
overhead 1100 

Segregation of fixed charges 1100 

Application of separate rates foi 
fixed and variable overhead 1102 
Flexible budget with segregated 
stand by fflxed) charges (/ 17) 1103 
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Extont of 01 or and iinderobaorbod 
overhead fill 

Lout rango fluctuations (/ 22) 1113 

Effect on inventory valuation 1112 


Idle Time and Idle Capacity Costa 

Definition of idle capacity 1114 

Idle capacity and fixed charges 1114 




SECTION 20 


OVERHEAD AND NORMAL CAPACITY 


Normal Capacity 


CONCEPT OF NORMAL OVERHEAD —The basic concept of 
normai oveihead is that the actual cost is not necessaiily the best 
cnLeiion of the true cost but that the proper amount of overhead ex- 
pense to be ohaiged to the product is the amount mcuried at normal 
capacity Two elements are thus involved 

1 Normal pioduotion imolving a determination of normal capacity, 

2 Normal expense, invohuig a computation of iioimal burden rates 
DEFINITIONS OF NORMAL CAPACITY —Thiee defimtions 

of noimal capacity aie presented below, giving expiession to vaiious 
concepts 


1 Lie noimal capacity basis is the total possible time (that means any 
1 ind of -work machine oi other), less reasonable ollowaiioea for 
bieal downs repaua inefficiencies leasonable lack of operators 
and all other regulai normal delays outside of lad of oidera to run 
(NACA Year Book 1921 p 241) 

2 Normal eapacitj is the utilization of phjsical plant that is neces 
sary to meet the aaeiage commercial demands o\ei a period of time 
long enough to lead out the peaks which come avith seasonal and 
cyclical vaiiations (Charles C James NACA Bulletin vol 16) 

3 it IS believed that normal capacity should be oonsideied as 
capacity both to make and sell and should be based upon anticipated 
sales for a term of vears in the future the term ot j ears to approx 
imate the average peiiod leqmied for the lealization of fixed invest 
ment ( J B Heckeit NA. C A Yeai Book 1939 ) 


While it IS possible to speak of maximum physical capacity and poten- 
tial opeiatmg capacity as figures for a specific period of time, such as a 
month, liequently it is deniable to think of the&e teims as aveiages 
foi a longei peiiod Foi example, an average foi a year smooths seasonal 
fluctuations This is illustrated m the Manual of Job Cost Findmg 
Piactice for Misoellaneaiis Jobbing Steel Foundiies issued by the Steel 
Founders’ Society of America in which average or normal rates are 
lecommended for costing burden 


Average or normal costs means those representing average conditions of 
business and they should always be used for establishing the overhead 
lates necessary foi determining actual and estimated costa o£ mcTividual 
castings This is true whether or not the average costs are higher or lower 
than the actual prevailing costs of cariymg on the business during the 
various fluctuations in the rate of operation of the foundry caused by 
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No fixed lule existg for determining the numbei of years entering mto 
the composition of a normal late It should take into consideration the 
fluctuating plant operations ivitli respect to general business conditions 
in an effort to arrive at a figuie foi noimal opeiation The lattei, ac 
coiding to the source mentioned above, lepicsents the average produc 
tion for a complete business cycle, and in calculating normal production 
costs some forecast of plant opeiations for the next business cycle ehould 
be made In this way noimal costs leflect actual or anticipated changes 
in classes of work oi lolume of opeiations Thus the concept of normal 
costs IS bound to change with the times Maniifactuiing industry ig 
going thiough great changes at a constantly accelerating late, in de 
a eloping new raw mateiials new improved processes, automatic equm 
ment etc With the onset of the wai a new cycle has started and 
there is no reason to doubt that what was noimal some yeais ago must 
gue wav to a new basis of \alues and standaids in establishmg noimal 
overhead for the period ahead 

PURPOSE OF NORMAL CAPACITY— The purposes of noimal 
capacity may be listed as follows 

1 To ger\e as a basis for applying normal burden lates 

2 lo assist in forming puce policies, both immediate and long run 

3 To \alue imentoiies 

4 To help plan sales and pioduction and in so doing to assist in estab 
libhing plant balance 

5 To help m detennimng the piofit realization point 

6 To help m sboning pioht and loss by commodities on a more aoou 
rate basis 

7 To assist m a cost leduction piogram 
Comments on some of the above points aie stated below 

Normal Burden Rates— The disadiantage of applymg actual over 
head, oi an estimate of actual to the pioduct, lies m the fast that wide 
fluctuations in unit costs aie caused by 'vaiiations in the volume of pro 
duction from one peiiod to another This is due to the behavior of the 
fixed charges contained m the total oveihead expense Use of a normal 
oveihead instead of actual, to apply to pioduction has the great 
advantage of eliminating fiom unit costs those fiuotuations due to 
changes in the volume of output In this way it becomes easier to die 
cover changes in costs caused by other factois and to deteimme their 
extent This fact has been recognized by business leaders everywhere 
for a long time There is a goneial lecogmtion of the fallacy of a oostmg 
scheme which pioduces high costs m peiiods of falling production and 
low costs as pioduction rises Such costs are generally considered moor 
reot, unsound, and unsafe in piovidmg a basis foi a well-considered 
manufacturing or financial poliC 3 ' The use of normal burden rates is 
the answei to this pioblem because of the stabilizing effect they produce 
on costs 

Profit Realization Point— Regai ding the determination of the profit 
realization point, James (N AC A Bulletm, \ol 16) says 
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The concept of “profit realization” or ‘bieakeven” point la one of the 
moBt usetui that has entered the practice and procedure of modern budget 
ing In practical application it calls tor the determination ot the point 
nfere income and expense balance Below that point there is a loss abo\e 
that point a profit It is clearlj evident that this profit lealizatioii point 
which IB usually expressed in sales volume corresponds to a certain amount 
of pioduct at certain prices This volume of product is a certain detei 
minable pait of plant capacity lhat is to say from our capacity point of 
view, the plant is burdened in each of its divisions with fixed charges 
which in tuin demand a definite output in order to supply a volume of 
product whose sales income mil exactly balance expenditures 

Volume of pioduction necessarily is afiected by price levels that aie 
influenced by outside competition Lower prices may increase production 
volume indeed they may bring utilization veiy close to operating capacity 
and J et because of low prices tne break even point may become so high 
that profits are not realized In contrast our price level may he too high 
with coiresponding smaller volumes and gieater idle capacity costs Here 
again we find the break even point too high for a favorable profit condition 

This interplay of prices, costs volumes and capacities calls foi nice 
measurement on the part of management 

Profit Lines and Cost Reductions — ^Regaidmg the advantage of 
showing piofit and loss by coramodities as a part of a cost reduction 
progiain Patterson (NAG A Bulletin, vol 16) has the lollowing to 
say 

The cost reduction possibilities of standaid burden rates are tied up 
laigely with the commodity profit and loss statement which presents m 
final form the profit or loss picture foi each mayor commodity sold Unab 
soibed burden is shown therein separated into that poition due to spending 
BOie than the budget allowed and the portion due to idle plant facilities 
This information is helpful m cost reduction programs While manu 
factuiing expense is controlled as a whole through the manufaotur 
mg expense budget, the commodity piofit and loss statement, if prop 
eily set up, serves to call attention to the need ot additional pressure to be 
brought to reduce expense in connection with the manufacturing of certain 
commodities In other words, commodity piofit and loss selves to shed 
additional light on the matter of expense controls and from a diffeient 
angle as compared to the expense budget thus permitting of elosei control 
of expense than is possible through the use of the manutaetuimg expense 
budget alone 

NORMAL CAPACITY BASES — ^There are two general points of 
view legaiding the method of determining normal capacity 

1 Normal capacity should be based entirely on ability ot a plant to 
produce This is potential operating capacity also sometimes called 
practical capacity 

2 Normal capacity should be based on expected utilization of plant to 
meet expected sales ovei a peiiod of yeais in the future This is 
noimal sales expectancy it has also been called average capacity 

While the term “normal capacity” is applied to the lesults derived 
undei both of these proceduies, it is better to refer to “piactical plant 
capacity?” m the first case, and “capacity based on noimal sales expect- 
ancy” in the second 

Extent of Use of Normal Rates — In a lecent study (N A C A Bulle- 
tin, vol 19) it was found that 60% of companies coveied aie usmg nor- 
mal capacity for costing overhead, and of these, 78% use concept of 
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capacity based on sales expectancy (ability to produce and sell), 4Q% 
all companies use either actual overhead, or an estimate of actual for 
the commg yeai 

In a more lecent research study (NACA Bulletm, vol 22) piac 
tioally identical lesults were lepoited regarding the extent to which 
normal lates aie used, 61% of all companies were found using normal 
lates Since there is little duplication of concerns included in the survey 
the results appeal conclusive 

In the same study, members with companies using noimal oapaoitv 
weie questioned legardmg recent increases m their normal oapaoitv 
figures Of 154 companies using normal capacity, 56 stated that they 
had inci eased then capacity level lecentlv, and 40 repoited the approxf 
mate morease 

Capacity to Make vs Capacity to Sell— Use of practical operating 
capacity seems the moie logical where the pioduotive capabilities of in 
stalled equipment aie well adjusted to customers’ lequirenients and sales 
possibilities In such case the practical operating level and the nomal 
sales expectancy aie approximately on a par with each othei, and major 
differences tend to disappear Use of capacity based on noimal sales 
expectancy is favoied by companies whose sales fluctuate violently 
quite fiequently this piooedure is favored also by concerns which ate 
overequipped Howevei, if excess capacity costs are closely computed 
and elimmnted fioin the burden to be aplied, the rates obtained by 
using normal sales expectancy do not diffei greatly m most mstanoes 
from those obtained by using practical plant capacity The crux of the 
matter hes in the disposition of the fixed charges constituting excess 
capacity costs 

In practice, these two points of view merge m many oases oonsidera 
tion being given both to practical capacity and to sales expectancy This 
13 shown by the comment received from one concern lelative to its 
method (NACA Bulletm, vol 19) 

This question must be considered in two stages anticipated sales 
for the period under review anticipated sales for a term of years m the 
future and average sales for a number of past years are considered 
together and a normal sales quota obtained practical capaoitj of the 
plant as a whole and practical capacity of the department with least 
capacity are considered together and matched with the sales quota above 
From this comparison is obtained a reasonable normal capacity upon which 
burden rates aie computed 

A lecent study shows that companies using ability to produce as a 
base list the practical capacity of the plant as a whole as a factor of 
primary impoitance (NACA Bulletin, vol 19) In the case of com 
pames basing normals on sales expectancy, there is no agreement on a 
single factoi of piimaiy importance altnough a majoiity of plants 
eniphasize piaetical capacity of the plant as a whole 

Capacity Relationships — ^Tlie chart in Fig I, adapted from one ap- 
pearmg in an aiticle by James (NACA Bulletm, vol 16), illustrates 
the major relationships involved The maximum possibility or theo 
retical capacity of a plant or department to produce would be that 
achieved undei 100% operating time This involves no limitation for 
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PRACTICAL 

PUNT 

CAPACITY 


IDLE CAPACITY 


CAPACITY BASED ON 
NORMAL SALES 
EXPECTANCY 


Pio 1 Ctipacity Relationships 


waits and delajs of any ohaiaotei, and is not achievable In Fig 1 it is 
represented by the line AB 

Practical plant capacity is maximum capacity less operating inter- 
ruptions and IS shown by the line AC in Fig 1 This lepiesents prac- 
tical utilization of the physical plant, without legaid to oommeicial 
demands Opeiating inteiruptions to be considered mclude, acoordmg 
to James 

Time lost for repaiis vaits, breaks setups make readies clear aways 
machine failures oiganization slips unsatisfactory materials clelajs in 
deliveries of law materials from suppliers, labor fall downs and absences 
Allowances for opeiating interruptions vary between 16% and 26% of 
maximum capacity Hence, from the point of view of capacity to make, 
noimal capacity is 75% to 86% of the theoretical maximum, depending 
on the natme of the industry and the oiicumstances surrounding the 
paiticulai case 

Idle capacity (line DC, Fig 1) is the unutilized portion of the plant 
and equipment, due to lack of customer demand Capacity based on 
sales expectancy (line AD, Fig 1) is measiued by the productive 
equipment required to meet the average commeicial needs orver a period 
of time On the chait, this is the difference between piactical operatmg 
capacity and idle capacity 

The determmation of normal capacity is illustrated by James, cited 
above 

An extreme example is found in the machine tool builders’ industry As 
J M Clark points out (Economics of Overhead Costs) if we take average 
replacement requirements of then customers as a base of 100 actual do 
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t fluctuate from plus 300 to minus 100 While 
never completely stop operations, nor are they 
leu u.. super normal demands with prompt deliveries, the aver 
ttce use of then manufacturing facilities ranges between 50% and 60% of 
potential capacity Piom this it follows that a machine tool builder is 
opeiating at noimal whenever he is turning out a little ovei half of what 
he 16 equipped to produce 


mands for new equipniei 
tlie machine tool builaei 
equipped tn = 


This would mdioate that from the point of view of capacity to make 
and sell, noimal capacity might run as low as 40% of maximum plant 
capacity It could be less, and in some cases it might lun as high as 
85% of theoietioal maximum 

Practical Capacity — Many types of plants use practical capacity as 
a basis foi setting noimals A few are illustiated below Thus, use of 
normal capacity based on the practical operatmg level in cigai manu- 
faotuie 13 discussed by Knapp (N AC A Bulletin, vol 14) Pig 2 shows 
computation of noimal capacity (m houra pei yeai), with an 8% deduc- 
tion fiom the theoietical maximum foi operatmg delays The resulting 
figuie is applied to the numbei of machines available for pioduoing 
different shaped cigais (Pig 3) Multiplying the pioduotion per hour 
for each machine by the noimal numbei of hours as dcteimmed in Pig 
2, gives normal capacity for each kind of cigar, expressed in units of 
physical pioduot For cabinet cigais, 78 machines X 467 1 production 
pel hour X 2,179 normal hours pei year = 77,689,630 cigars noimal 
capacity on a piaotical operating level 

These figuies aie then converted mto departmental normals, by oom- 
putmg pounds ot tobacco and labor cost foi the normal pioduotion 
Normal expenses are estimated fiom departmental budgets on the basis 
of a depaitmentdl production schedule Then, noimal expense divided 
by standard direct labor obtained from pioduotion schedule yields the 
normal rate m per cent of dn ect laboi cost 


The Lithographers National Association, m its LNA Budget Cost 
System, also advocates use of piaotical capacity foi setting normal rates 
The budget cost system ot tbo lithographing industry is based on^the 


department 

In the definition of cost foi the hosieiy industry’s code of fair com- 
petition, normal volume is mdicated as follows (NACA Year Book, 
1934) 
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1 From the 62 80 hour iveeka of the year oi other pioMsion for 

operation of pioductiie machiiiefi as may he provided by amendment to 
code deduct legal holidays and the time allowed for taking inrentoiv in 
order to determme the maximum possible time that the 1 mtting deni^' 
ments would be devoted to production and express the lesult m tenns of 
total pi oductive hours “ 

2 Compute total maximum pioduction that the 1 nittmg departments arc 

capable of aecomplishing in the total productive houis and consider tlno 
the maximum capacity of the mill “ 

3 Normal capacity will be stated as 76% of maximum capacity Thn 
deduction oi 25% is to provide foi loss of time due to bieal down pattern 
changes making samples seasonal fluctuations and othei causes In aiiv 
case whole a mills total production has exceeded 75% of the maximum 
capacity for the previous fiscal vear the actual peioentage of maximum 
capacity so attained may be used in place of the 75% otherwise specified 


Compute total maximum pioduction that the 1 nittuig departments arc 
ble of accomplishing in the total productive houis and consider tba 


0 attained may be used in place of the 75% otherwis. 


The figure of 76% of maximum is also recommended by the tiade 
association for the knitting mdustiy it suggests an estimate of the 
quantity of pioduction that can leasonably be expected in the pioduo 
tive time available The manual computes maximum capacity at 3 872 
houis pei year 

In the electiical manufacturing mdustiy the following concept of nor 
inal capacity was contained m the Code of Fan Competition under the 
NRA 


Normal volume may be computed most appiopiiately in relation to the 
capacity of the equipment available foi production in the plant that le 
the installed equipment alter making allowances for excess facilities as 
defined below 

All computations of normal volume aie piodioated on the operation of 
the plant on a single shift basis that is on the numbei of hours per week 
(or pel month oi year) woikecl by the employees (unless for example, the 
normal oi established practice m a partioiilai branch ol the industry le to 
operate the plant on other than a single shift basis) 

A plant has a theoretical capacity that is a capacity to produce at the 
full speed of all of its equipment and without inteiruptioii fiom any cause 
The reduction must be made for those factors that i esult in a rote of pro 
duotion at less than theoietieal capacity This reduction must incliide 
allowance for the stoppage of the machine toi normal causes such as lenew 
ing the supply of material, removing the finished product adjusting the 
machine etc 

Other allowances must be made such as no operatois or material avail 
able for machines machines stopped for repairs or because of no power or 
steam and machines stopped because of delays incident to the pioduction 
of imperfect goods In other words theoretical capacity should be reduced 
to the extent necessary to take into account all causes of idleness except a 
shortage of ordeis 

The amount of reduction from theoretical capacity to normal capacity 
as heie used vanes, of course fiom plant to plant but it is usually found 
that the amount of allowance is 15% to 20% and maybe moie 


Sales Expectancy m Industry —Use of capacity to sell as a basis for 
noimal buiden absoiption m the linoleum mdustiy is explained by 
Patterson (NjkC K Bulletin, vol 16) who describes the steps necessary 
m arriving at noimal Yolume for the application, of maniifaotunng 
expense 


Fust, there is deteimined what has been called ‘ potential operating 
capacity,’ i e the capacity to make taking into consideration the neoes 
sary allowances for the machine changes, and for other down time 
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faecond the norm'll sales figuics are estimated These normal sales are 
usiialh tied in with the sales foi the industry as a whole It is necessary 
to come to some conclusion as to the relatiie position this business has in 
its ludiistry which may bo based on relative eapacitj to produce, oi upon 
a demonstrated ability to sell The trend m general business and in this 
narticulai industry is then determined and a forecast made of the prob 
able normal sales \olumes for a period of possibly three to five years 
The percentage of the total industry represented bj this business is then 
exiiresscd in s ilcs units which will be the noimal sales volume 
The noimal sales volumes thus airived at may be thought of as burden 
absorption points In the business undei considerabiou these figures 

aie set yeailv and the volumes are not changed until there is an author 
ized retisioii of either the capacity oi the burden absoiptioii points 
At this time the comparison of pioduction and sales possibilities shown 
the following 

Normal % Normal Budgeted 
Capacity Sales Sales of Volumes 

Units Units Capacity (Units) 


Commodity A 
Coininoditj B 
Commodity C 


1,600 000 1 000 000 08 7% 750 000 

2 000 000 1 000 000 60 600 000 

600 000 350 000 70 250 000 


It should be noticed that the figures listed undei “noimal sales” aie the 
avciage expected sales for a period of from three to five yeais while the 
figures undei Budgeted Volume” are an estimate of the tales foi the 
next twelve months and maj vary considerably fiom the normal sales 
forecast The pioceduie in this particular business is to accept the normal 
sales volume as the basis for burden absoiption inventoiy valuation and 
for loutine estimates However the sales managei is given cost informa 
tion for catalog items which show the total cost absorbing all factory 
burdens at tlic foiecast volume This particular information can be devel 
oped qiiiolly from standard costs at normal sales volume 


In the cost manual of the malleable non mdustiy the followmg state- 
ment IS made with reference to the pioceduie to be used in oidei to 
determine the amount of fixed plant charges and admmistiatne and 
selling expense to be ledistiibuted 


"Normal Operations” of the individual produeer for any semi annual 
accounting period shall be determined by taking not more than 65% of 
the best six consecutive months’ production of such individual pioducer 
(“practieal oipaeity”) , and for any quarterly accounting period one 
half of such amount 

Determine the peroentagos which production of the individual pioducer 
for the last preceding semi annual or quarterly accounting period is of 
normal opeiatioiis for the same length ot time Distribute this percentage 
of total fixed plant charges for the same accounting period adjusted to a 
basis of normal opeiations as follows (when not severally departmental 
ized) 10% on the basis of pounds of metal poured (melting department 
expense) 40% on the basis of molding direct labor, 10% on the basis of 
coremaking diieet labor 10% on the basis of the eombincd grinding and 
finishing direct labor and 30% on the basis of the weight of good finished 
casting pioduced all for the same semiannual or quarterly accounting 
period to determine the amount per ton or percentage, as the case may 
be, to be added to the respective departmental indrrect costa 

Determine the percentage which production of the individual producer 
for the last preceding semi annual or quarterly accounting period is of 
normal operations for the same length of time and distribute this per 
eentage of the total administrative and selling expense for the same ac 
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counting pel 10(1 adjusted to the basis of normal operations on the basis of 
manufacturing cost for the same semi annual or quaiterly aecountiiiff 
period * 

In. line with the above aie the cost accounting provisions for the 
washing machine mdustiy (N AC A Yeai Book, 1Q34) 

In eetahlishmg the basis of normal productive capacity the ratio of the 
aveiage annual sales volume m units (using a five yeai period) of the 
iiiduatiy will be determined in 1 elation to the maximum production volume 
in units possible if the available facilities for raaniifactuie in the industry 
weie operated for a 60 week period at 1 40 hour weel Tins latio or pet 
eentage of average volume to maximum volume will be applied in each 
of the compinics to then maximum volume expressed in dneot laboi 
dollars (pioductive labor X average current wage rate) in order to anno 
at the normal pioductive labor to use as the basis m determining the ratio 
of budgeted fixed factory burden 

In a research study regal ding the calculation of normal capacity, 
company comments lelative to specific methods followed in setting nor’ 
mal capacity show consideiable suppoit to the appioach based on sales 
expectancy Some of these comments aie (N A C A Bulletin, vol 19) 

1 Om plant is divided into separate manufacturing units each of winch 
produces its oivn costs and stands on its own showing in the final profit 
and loss statement Our normal capacity therefore, is dependent upon 
what each department expects to he able to sell 

2 This plant is well balanced and volume fluctuations from year to year 
are less than in most industiies Poi this leason the estimated sales for 
the yeai under review are used as a basis for the piodiiotion estimates 
for burden rates with the same modification for plant capacity 

S Generally speaking our standard costs are based on our sales ex 
peotancy, but wliere sales expectancy is very much leas than potential 
machine capacity and wheie costs baaed on sales expeetaney would ovei 
value inventories and produce a cost greater than the selling piiee we 
use costs based on capacity to produce separating all excess depieoiation 
management and building service charges and chaiging them to an account 
callea Unoperated Paotory Expense charged to Profit and Loss 

4 Our method of determining noimal capacity is based upon the aveiage 
ejole of sales volume for the past five years Om sales department 
lefused to estimate possible future sales as they claim they cannot measure 
the possible economic factors that will influence the sale of our product 
It 18 neoessaiy therefore to leave them out of the pictuie and apply 
known factors with forecasts of economists to establish a basis for com 
putation 

5 The sales average for the past eight to ten jeais establishes our 
normal This average is converted into the produetne hours which are 
reijuired to produce the volume This constitutes our normal capacity 

EXCESS CAPACITY — ^Excess capacity lesults fiom two condi 
tions 

1 Capacity to produce more than the buslne^s can reasonably hope 
to sell 

2 Unbalanced machines or piocesses 

Excess capacity is deteimined in lelation to peak demand loooidmg 
to James (N A C A BuEetin, vol 16) 

Peak demand capacity is the utilization of plant and equipment during 
a specified period of time to meet the maximum oommeicial demands for 
the products of the plant This peak demand capacity may be more or 
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less than potential operating capacity If it is greater, the peak demand 
must be met through oveitime operations, extra shifts or delays in deliver 
les If the capacity required to meet peak demand is less than potential 
operating capacity the difference represents excess capacity 
Excess capacity may therefore be defined as operating capacity which 
18 01 er and above peak demand capacity It is that pait of idle capacitj 
which IS not utilized even at the time of maximum demand 


advantages of each method of capacity de- 
termination — Each method of capacity deteimination has its 
definite adtantages Thus, according to Schlatter (Advanced Cost Ac- 
counting), capacity based on sales expectancy offers the following ad- 
vantages 

1 It spreads fixed costs of all equipment over the production on the 
basis of long term estimates Thus it accomplishes for cyclical 
trends of five to nine years what estimates of one jear accomplish 
for seasonal operations It is the most widely used method 

2 It appeals to the practical minded management, business executives 
see rates so obtained as applying all costs to the product over a 
long sweep 

3 Where costs of excess equipment aie excluded the differences be 
tween the two approaches become less marked 


On the other hand, capacity based on practical operating level pos- 
sesses the following advantages 


1 Use of practical capacity gives more accurate unit costs so far as 
the burden element is concerned, a cost which does not include any 
part of expense for excess or idle plant capacity 

2 Fixed costs of unused capacity are more accurately stated 

3 Inventories are more conservatively stated 

4 Comparisons of cost and volume variances over a long period of 
time and between companies, are more meaningful 


EFFECT OF FLUCTUATING VOLUMES ON COSTS —The 
relative effect that some of these concepts have on unit burden costs is 
illustrated in “Normal Capacity and Its Relation to Costs” issued by 
the Illinois Manufacturers’ Cost Association, as follows 


NORMAL CAPACITY AND COST 


Faotoiy Operating Condition 


1 Practical capacity 

2 Highest sustained rate of production (expe 

nenced for one month during year) 

3 Average production over several months of 

leralar operation when sales volume was 
sufficiently uniform to warrant efficient 
operation 

i Monthly production during a year when most 
uniform production was maintained through 
out the jeai 

5 Average monthly production during previous 


1,000 

000 


800 

700 

600 


Unit 
Burden 
$2 00 
2 22 


2 60 

2 86 
3 33 


The range of operating conditions illustrated above is from practical 
capacity to an estimate of actual Capacity based on sales expectancy 
might be located at any point between these two In its bulletin, the 
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association states that after considering all elements noimal capacity 
should be set as a eompiomise between (1) and (5) 

Camman (Basic Standaid Coats) discusses the effect of noimal capac- 
ity on costs fiom a different viewpoint 

If the normal level is set at capacity to manufacture the unabsorbed 
burden variation will consist of an amount coirespondmg to the difference 
between the capacity to make and the capacity to make and scll^lus an 
nmount proportionate to any failure to realize the expected sales Wheieas 
if the noimal let el is set at capacity to make and sell unabsorbed burden 
Mill be confined to the amount pioportionate to the sales not realized 
Of couise in the last analysis the difleienee in the two methods is 
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merely in -what amount shall be included m manufacturing costs and uhnt 
amount must come out of margin But when the lower burden basi 
IS used, there is a risk that it will be forgotten that due provision miin? 
be made m the margin for any failure to attain full inanufacturiM 
capacity if profit is to be maintained The distinction in calculation ami 
the effect if it be overlooked are brought out graphically m the diagram 
(Pig 4) 


UNITS OF MEASUREMENT OF PLANT CAPACITY -plant 

capacity may be measuied m terms of 

1 Units of physical pioduct 

2 Time of productive eftoit 

3 Dollars 


Where there is uniformity of pioduct, it is convenient to express 
capacity m physical units, eg, barrels of flour in a flour mill, tons of 
rail m a rail mill, pounds of good castmga in a foundry, pounds of wool 
in a woolen mill, tons of lun-of mme coal at the mouth of the shaft 
in a coal mme, gallons of pulp from beaters in a paper mill Wheie 
there is a variety of product made from a divei-sity of raw mateuals, the 
productive hour selves as common denominator for measuung plant 
activity This is illustrated la a machine shop (Fig 5, N A C A Bulletin 
vol 16) m which various sizes of non, steel, and biass oastmgs aie fitted 
into valves, pumps, and hydrants The following explanations, taken 
from James, cited earlier, apply to Fig 6 
Maximum use is the numhei of houis per week each machine will be 
in opeiation when the company’s foundries aie running at their maximum 
capacity, i e , 6 heats a day 


Machine Tool Expense Rate 


Fixed charges 

Depreciation of machinery 

Depreciation of building 

Maintenance of machinery, equipment and 
building real estate taxes insurance 
and watchmen 

Total weekly expense 

Apportionment to standard cost 
72/120 of $34 74 

Remainder to excess plant expense 

Machine tool expense — hourly 

$20 84 a week — 64 normal houis a week 

°101 DC 204 I w at $ 045 per kwh 

109 A C 230 kw at 033 per kwh 

110 D 0 255 kw at 046 per kwh 
Supervision and other overnead distributed 

on basis of standard productive houis 
Diieet labor pay pei standard pioductivc 

Standard piocessing cost per productive 


Total Standard Excess 

$17 62 
99 

16 13 
$34 74 

$20 84 

$13 00 

$ 40 

0918 

0769 

11475 094 aver 

675 
64 

$ 1709 


Fig 6 Excess Capacity Costs Excluded from Normal Burden Rate 
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Required economical 


IS the number of hours per -week each machine 
must use In determining this, alternative methods 

of doing the same woik are considered Costs for any activity should not 
exceed those experienced in any alternati-ve method 
The column headed normal use contains the number of hours per veek 
each machine opeiates to meet average commercial demands, as determined 
from past expeiience and a foiecasfc of future trends based on maiket 

^'^In'^this case eseess capacity in hours pei week is the amount by which 
the required economical use exceeds the peak demand Using group J 
macliines only the computation of excess plant expense, its exclusion from 
total oierhead allocated to this group ot machines to determme normal 
oveiliead and the establishment of the normal machine hour rate, i‘ 
filionn in Pig 6 The normal machine houi rate is stated us $ 40 foi 
fixed charges, (actually $20 84 — 54 = $ 386) This plus \ariable costs 
of $ 769 (i e , $ 094 + $ 675) gives a normal machine houi rate of $1 169 
Adding in the rate foi direct labor, there results a standard processing 
coat per hour 


Compare the noimal late thus obtained with the rate based on noi- 
mal capacity deteimmed by ability to produce only Assuming that 
piactical capacity is 76% of the theoietical maximum, the normal late 
foi fixed costs IS $34 74 total expense, divided by 90 hours (76% of 120 
hours) This yields $386 per hour which is identical with the conect 
figiue obtained on a sales expectancy basis excluding excess capacity 
If noimal is taken as 80% of theoretical maximum, the rate is $ 352 

normal capacity on departmental basis- 

Wlieie depaitmental burden rates are used, it is necessary to deteimme 
tlie noimal capacity for each department in the plant In geneial there 
are two possibilities 

1 Set normal capacity for each department without regard to its 
1 elation to other departments m the plant 

2 Set the normal oapaeity of the “bottlenecl ’ depaitment, and relote 
all othei departments to that normal Under the latter uppioach 
additional excess capacity costs are created in other departments 
These are sometimes spread over the estimated production It is 
preferable to segregate and exclude them from normal rates The 
problem is complicated fuithci by the presence or absence of a 
market for partly processed goods 

Three-year tests in one factory disclosed that at full time operation 
actual output aveiages 80% of rated output It would seem therefore, 
that practical capacity would be 80% of “bottleneck” operation 

NORMAL capacity AND NATIONAL DEFENSE —Dowme 
(NAG A Year Book, 1940) expresses the relationship between normal 
capacity and defense work as follows 

It seems to me that your basis for figuring your normal capacity for 
buiden purposes would not change due to the acceptance or rejection of 
■war ordei busiuess Your regulai commercial business should be estab 
lished noimally for a long period of time I am speaking here of course 
of the normal capacity for burden rate purposes For the commercial 
business we have to establish these rates for a substantial period of years 
If we have some excess capacity uhich is available for war order business 
it 13 assumed that the cost of maintaining that excess capacity has alrcadx 
been divorced from the burden rates for jour normal commercial business. 
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1 oidtr buBinesa i\oulil not have any 


and if that is the case then the v 
eftcet 

I should not think that it should have any effect at least on the hurdpr 
lates to be used tor the establishing of selling pricts in lour reiralnr 
commercial business Undoubtedly, so tai as the gov eminent is conccrnivl 
■we will have to lower the total overhead late for the entue plant and 
give effect to the reduced rate for the war order business I think wp 
will be called upon to do that I think industry should be veij caiefil 
not to disturb an established proeeduie in the price structure due to thp 
acceptance of wai orders If we do we will be lowering our piiee levels 
to a point where, when the war orders cease we may find it lather difs" 
cult to bring those puce levels back to a profitable range again 

Your normal capacity after taking into consideiation jour abditv to 
market jour merchandise and collect the money tor it gives you'^the 
volume of business jour factory can be expected to produce Then vou 
must determine how many hours of labor that volume lequirea foi yW 
faotoiy If it requires one shift, then it seems to me that your normal 
capacity should be consideied one shift and buiden lates should be estab 
listed accordingly, unless jou hud it possible to go out and get additional 
business to run a second or thud shift at which time I think the situation 
should be reviewed and adjustments made 


Normal Burden Rates 

GENERAL FORMULA— The geneiahzed foimula foi computing 
a noimal late is 

Budgeted oveilioad at noimal capacity ,, , 

— S Noimal pioductiou = 

Pioduotion may be expiessed in terms of units of product, labor del 
lais 01 boms, oi machine houis, rates may be blanket, departmental, or 
by cost centers Howev’-ei, a cleai cut distinction must be maintained 
between normal and an estimate of actual fo: the oommg peiiod On 
occasion the term “noimal” is used loosely Foi example in the Manual 
of the Standaid Cost System foi Photo-Engiuveis, issued by the Amen 
can Photo-Engraveis Association the statement is made that the ooneot 
basis foi deteiminmg noimal costs is an average of the pieceding twelve 
months This seems to be noaiei an estimate of actual expense foi the 
coming peiiocl based on the piovious jmai’s expeiienoe Noimal lates aie 
based on estimated expenses at a selected normal rate of activity They 
are the lesult of caieful analysis foi a peuod of yeais Usually they aie 
1 elated to a budget 

NORMAL CAPACITY AND STANDARD COSTS —The stand 
aid overhead cost pei unit is detoimined by use of a noimal late foi the 
application of overhead to pioduclion The noimal late is the latio be 
tween normal oveihead and normal pioduction at noimal capacity 
Hence, the terms noimal lates and standard lates are often used intei 
changeably 

GRAPH OF BURDEN ABSORPTION AT PRACTICAL CA 
PACITY — Fig 7 sliows giaphically the amount of oveihead applied to 
the product at varying lates of capacity It is adapted fiom Schlatter 
/Advanced Cost Accounting) 
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Uie horizoutil axis /SP lepreseiita activity Mith noimal capaeitj 
Ijased on practical operating level at P J100%) The vertical axis PP 
repieaeiits oveiheacl expense in dollars The line 4JC maihs the division 
between fixed and variable expense Hence any vcitical line diawn from 
gp to AK show ft the amount ot fixed expense eg the line VI 

Tlie line AP lepieaents budgeted variable expenses at varjing rates of 
aotmti Thus at A (0% aetniti) there aie no variable expenses and 
at P (100% aetivitv) the vaiiable expenses amount to $10 000 At any 
rate of aetivitj a vertical line erected from the line AK to the line AF 
gives budgeted variable expense (line ID shows $8 000 variable expense 
at 80% aotivitv) Note that these vertieal lines vaiy proportionatelv to 
the rate of activ ity i e line ID is 80% ot line KF wliieh gives the v ariable 
expense at 100% activitj 

If burden absoiption rates aic computed on the basis of prachcal 
capacity ($22 000 total oveihead expense divided by production as ineas 
nred at practical capaeitj ) the lines drawn vertical to axis SP and 
extending between the lines AP and AF repieseut the amount of over 
hvad applied to the piodnct at any late of activ itv Thus the line MO 
at 50% of practical capacity shows Mil ($0 000) ot fixed expense ab 
aolbed and IIO ($5 000) of variable expense absorbed Assuming that 
actual overhead for a given period was $18 000 (line UO ) when activity 
was at 50% of eiipaoitj there is uiiabsoibed burden represented by 00 
($1 000) and UM ($0 000) The line 00 gives the ainouiit by which 
actual oveihead expense exceeded the budgeted amount and the line OM 
gi\ es the amount of fixed expense which is unabsorbed due to below normal 
activitj 

In general the line AP constitutes the dividing line bet veen fixed costs 
that aie absoibed by the normal burden rate, and fixed costs that me iin 
absorbed 


BURDEN ABSORPTION AT NORMAL SALES EXPECT- 
ANCY — li noimal capacity based on sales expectancy is to be used as a 
base foi calculating a normal buiden late, the amount of fixed ov erhead 
applied to the pioduot at vaiying lates of activity is lepiesented by tho 
ime AY (Fig 1) This assumes that the expected late of operations for 
the specified period is 80®b of practical capacity (In this case the normal 
buiden late obtained by dividing $20 000 the total overhead expense 
lepresented by the distance VD, by the production as measmed at the 
80% level) 

The total amount of overhead applied to pioduct is lepresented by 
lines diawn v^eitieal to the axis SP and extending between the lines AY 
aud AP Thus, the line RO (at the point of 60% of practical capacity) 
shows RH ($7,600) of fixed expense absorbed and IIC ($6,000) of varia- 
ble exiiense absorbed Two pomts aie significant 

1 The same amount of variable expense is absorbed no inattei which 
base 18 used for dctumming the noimal (line MO at 60% aotivutj) 

2 Hence the comparative efiect of the two bases (practical operation 
vs sales expeetancj ) is felt m the amount of fixed expense ab 
soibtd When capacity based on practical operating level is used 
the fixed expense absoibed amounts to MB when capacity based 
on sales expectancy is used RE 


In general, the vertical diffeience between tlie lines AP and AY 
shows the diffeience between the two bases from the viewpomt of the 
application of fixed expense to the pioduct Pomt P lepiesents the 
piactical capacity of the depaitment oi plant expiessed as an average, 
bowevei if buiden rates aie set on tho basis of pomt V (sales expect- 
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ancy equals S% activity, due to inadequate demand for product), they 
jiave the effect of appljmg to the product some of the fixed cost alloca- 
ble to unused capacity On this point, Schlatter (NACA Bulletin, 
^ol 17) states 

When average capacity (baaed on sales expectancy) is tal en as the basis 
foi a buitlen rate it la usuallj done with the idea that over a period of 
yeais production will so fluctuate below and above the base that un- 
earned burden of some yeais will be offset by overabsorbed burden in 
othei veais thus leaving no burden balance and thus charging all fixed 
expense of both used and idle capacity to production This rate always 
charges to the cost of goods some fixed expense not incurred in the pro 
(luction of the goods hut incuired upon idle equipment This piaetice 
cannot be defended w ith any logical argument The usual defense offered 
for the use of this rate is “practicality’ hut I can see nothing “practical” 
jn hiding the fixed expense of cariying idle equipment by showing it as a 
cost of goods prodiiood w itliout apy use of this equipment 
As tar as the absorption of fixed expense is concerned the use of the 
rate based on piactical capacity is the only one that can be supported 
iij logic It chaiges the product with the fixed expense of only the capacity 
used, and leaves the losses due to unused capacity to be recognized for 
what they really are It docs not oveistate tne costs of the goods mode 
m order to luideistite the unearned cost of carrying idle oaparity That 
expenditures made to carry idle equipment aie cost I do not deny But 
I do contend that the costs of capacity not used cannot logically be cost 
of goods produced in the used capacity 
METHODS USED TO APPLY NORMAL OVERHEAD — 
The methods most fiequently used to apply normal overhead m a 
standaid cost system are 

1 Standard D irect Labor Dollar 

2 Staiidai d Du ect I aboi Houi 

S Standard Machine Horn 


Other methods may be used, such as a standard unit of product basis 
Also ^ standard oveihead rate may be combined with a standard late 
for diieot Hboi to obtain, a standard productive hour rate le, an 
inclusive rate foi each cost center foi diiect labor and overhead 
A majoiity of the companies using noimal rates employ standard 
diiect laboi hours as a majoi base, followed in importance by standaid 
machine houis In the lattei case howevei a majority of companies 
use it as a secondary base Direct labor cost is seldom used as a base 
foi normal rates The method of computing the rate foi appljmg ovei- 
head on a noimal basis and imdei each of the methods listed may be 
shown concisely by means of formulas 


2 

3 


Oveihead at normal capacity 
Standaid amount of direct labor cost 


= Standard percentage of 
diiect labor coat 


Overhead at normal capacity 

Standard number of diiect lahoi houis 


= Standard overhead per 
direct labor hour 


Overhead at noimal capacity 
Standai d number of machine hours 


= Standard overhead per 
machine hour 


Separate rates are calculated for each cost center, or department 
If the plant as a whole constitutes a cost center, blanket rates are accept- 
able 
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Standard Direct Labor Dollar Method — Objection has been 
pressed to the use of the diiect Jaboi dollar method However, if labor 
rates at standaid. aie unifoim within a cost centei or department there 
lemains no practical diffeience between this method and the direct laboi 
hour method Laboi dollars are in the same latio as labor hoiiTR nt 
standard ’ 

A large manufactuiei ot an appliance forming pait of an assembly m 
an automobile uses the standard direct laboi dollar for applymg normal 
buiden to the product Eig 8 illustiates the computation of a standard 
rate from the budget of oveihead expenses at normal capacity The 
burden peieentage (451%) is obtained by dividing the normal ovei 
head, diiect and appoitioned ($183 019), by the standard duect labor 
dollars ($40 320) 


Budget at Nopmai, Capacity 


barges per Annum at S 


23 306 
6 865 
10 SOS 


Total duect charges I 

Assessed Charges per Annum at Standard Volume 
Utilities— boiler plant, aenlce water compiessed 
air heating system butane gas plant sulutiou 


General building etpense— fi: 

depaitment geneinl ninmte 
/-, , i _ . expense— tool! 01 


Genera? moii 


1 appientice school 
-lointcnance expense— machine shop mam 

Geneial buiden— factory inanagei s staff material 
control depaitment, machine and tool develop 
ment labor slandaids, factoiy accounting pm 

Total assessed charges 

Total Charges per Annum at Standaid Volume 
Standard productive labor dollars 
Standard buiden per cent per dollar of produe 

Ela 8 Noitnal Duect Labor Cost Rates 



All opeiations hate standaid times set for then performance Piom 
these times ht standard lates of pay, the standaid labor cost is obtained 
The latter multiplied by the noimal oveihead peieentage gives the 
amount costed to pioduct Fig 9 shows a cost caid for a ‘race ” The 
first operation, cut-off is peifoimed on cone automatics The overhead 
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for thia operation is applied at the rate of 454%, as indicated Other 
operations aie costed in a similar way (for oieihead), from rates estab 
lished fiom budgets at normal capacity 
STANDARD DIRECT LABOR HOUR METHOD -The stand 
aid diiect laboi houi method may be illustrated through its use m the 
bottling depaitment of a breweiy Spitznas (N A C A Bulletin, vol 20) 
explams its use In this case the demand justified operation at full 
capacity, i e , 50,000 barrels per years It was estimated that it requires 
12 men an aieiage of 40 houis pei week, oi a noimal operating level of 
2,080 hours per month Flexible budgets were established 


Fig 1 

onb) A sep-iiate fl— — 

such oieihead expense at normal uas lediatnbuteil t_ 

department In this case it nas found that 40% of the general budget at 
normal amounting to $1064 was allocated to tbe bottling depaitment 


The standaid direct labor horn rate for the bottling department is 
obtamed as follows 

Normal diiect overhead , Allocated general oveihead 
Standard direct labor hours Standard direct laboi hours 
= Standaid rate per diieot labor houi 

— $3_120 1 $1^604 — _ ^2 30 per standard hour of direct labor 

2 080 hours 2 080 houis 


On flexible budgets the normal overhead is the total amount of tlu 
100% column It should not be assumed that the direct laboi hour 
method is coiiect for all boLtlmg operations In some cases machine 
time is a bettei method, in others, unit of product (poi case) piove» 
adequate 


STANDARD MACHINE HOUR METHOD —Standard machine 
houi rates find an application m the fabiic djeing and punting mdus 
try Then computation and use m deteimmmg unit costs aie illustiated 
in Fig II Sawyer (NAG A Bulletin vol 14) explains its use The 
number of machines m each process multiplied by the plant opeiating 
time per day and modified by a standard operating percent gives the 
normal operating machine hours for each process Thus foi Singe 
2 X 10 hours X 76% = 15 hoiira normal per day The normal overhead 
budgeted per day divided by the normal operating hours gi\ es the stand 
ard machine hour late for the process For Singe $30 75 normal budget 
per day — 15 hours, normal operating time, = $2 05 pei standard 
machine hour This machine hour rate divided by the standaid operat 
mg speed jields the standard cost per 1,000 yards for oveihead For 
Singe ($2 06 — 4 000) X 1,000 yards = $5125, overhead product cost 
per 1 000 yards Use of such standard machme hour rates makes it easy 
to compensate for varying rates of machme speed on difleient classes of 
product Note for example the process, White Tentei 
STANDARD PRODUCTIVE HOUR METHOD —Reitell (NA 
CA Yeai Book 1931) has defined a standaid productive hour as “the 
standard amount of product that is to be turned out in an hour at every 
operating oi cost center of the plant " Undei this method the standard 
rate foi ov erhead per houi m each cost center is combined with a stand 
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ard late per lioiu foi dnect laboi, to obtain a standaid opeiatmg cost 
late Thus, an inclusive cost rate is obtained foi each cost center which 
may be applied to all pioducts on which woiL is peifoimed Standaid 
times aie used and standard unit costs lesult 
lo compute a standaid opeiatmg cost rate the budgeted oteihead at 
normal the piodiictue output in horns at noimal capacity, standard 
times of operations and standaid labor lates aie essential elements 
The following computation illustrates this method ot «ettmo; a standard 
operating cost rate foi cost center C 1 which does pipe cuttmg 



Noimal capacity in standard houis 1 500 


Noimal capacity in standard houis 1 500 

Noiinal overhead rate per standard hour 90 

Standaid laboi rate per houi ^ 

Standaid operating cost rate, per hour $2 So 


Normal Rates per ‘ B” — Pedon in an aiticle on Accounting with the 
Point System (N AC A Bulletin, \ol 12), desciibes an extension of the 
Bedaux point wage payment plan to its use foi the application of bur- 
den Essentially the same method is invohed as in the case of the 
standaid piodiutne hour The dilfeience lies in tlio use of a standaid 
minute of pioductive woik foi puiposes ot computation, instead of a 
standard houi ot pioductno woik 

A “B” lepresents one minute ot woik, including a propei allowance 
foi lest “B” -v allies aie set on the basis of aceuiate time study, and in 
an opeiation such as hammei foiling, tables are established by which 
piopei compensation can be made foi weight of slugs and numbei of 
hits pel slug Fioin data so obtained, the noimal uumbei of ‘ B’s” pei 
machine houi aie deteimined Foi the company in question these con 
tamed a process allowance (PA) The calculation of noimal burden 
rates per “B” is shown in Fig 12 With dnect laboi included, an inclii- 
sne cost at standaid foi each detailed opeiation is leadily deteimined 
Fig 13 presents a cost sheet showing use of “B” lalues in detei mining 
product costs The numbei of “B’s” in each operation times the mim 
bei of pieces gives the total numbei ot “B’s”, this multiplied bv the 
standard rate per “B” yields the operation cost foi laboi and overhead 
UNIT OF product BASIS— -The computation ol noimal lates 
based on units of product is easily effected ffbe foimula is> 

Noimal overhead t, ^ 

-^73 i — = Bate per nmt 

Normal output 

The development of the noimal cost pei unit of production m the 
hosieiy field is illustrated by McCullaugh (Full Fashioned Hosieiy In- 
duatiy) Rates pei dozen me used in three departments, namely, giey 
goods stock dyeing, and finished stock Rates aie determined 
1 By finding the normal production per month in each depaitment In 
actual practice if the mill is operating under normal conditions the 
normal production should be taken os the actual expected output for the 
succeeding six months If however the mill is operating below normal 
from 76% to 86% of capacity is generally taken as normal 
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1 Yield 
i lield 

Direct labor 
Direct labor 

Direct labor 
Per ton of good 
eastings 

Worls cost 

t-3 

&1 

fiS 

Over 
, head 
! Factors 

219% 

271% 

220% 

1185 

g 


Adjusted 
} Depart 
mental 
Cost 

? 24 58 
26 45 
57 41 
18 57 j 

32 56 
1185 

185 

2 33 



II 

$18 00 

5 00 

10 00 

! 

$33 00 


Hill 

ooo om” 



il 

t^S. 

$ 8 05 

16 29 
504 

9 91 

3 60 

306 

1 


g 

Is I 

H 


i 



Melted Metal 

Metal Conveision 

Mold 

Core 

Cleaning and Finishing Depait 

Service 

Pattern Department 

Special Charges 

Ciiare-ed to Customers 

Total Works Cost 
Admmistrative and Selling 1 



ecapitulation of Worlds Coat by Departmenta including Redistributed Ser 
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By calculating the fair and proper amount 
ch should be spent monthly bj each department 1 
jider to produce the predetez mined output In r 
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Noimala bhould orclmnily be re\ised or reviewed at the end of enni, 
SIX months iieiiod “ 

USE OF DIFFERENT NORMAL RATES IN SAME PLANT 

—Where depaitmental lales aie set, different bases are often found m 
the various depaitments Thus the Manual of the Steel Founders’ 
Society of Ameiica (Job Cost Finding Puctice) shows m detail the 
computation and application of normal departmental lates A sum 
maiy of monthly 01 normal costs of production in total and pei nth 
good ton of castings is sliown in Fig 14 Fig 15 is a lecapitulation bv 
productive departments it indicates distribution of works burden and 
pattuia expense, and shows the deteimmation of depaitmental oveihead 
lates 

In Fig 16 IS presented a cost record for an individual ordei, showmc 
the application of burden rates For example, diiect departmental 
charges for molding amount to $37 24 per net ton of good castmg (Fig 

14) When apportioned charges for works burden and pattern expense 
aie added, it is found that total molding department expense is $6741 
pel net ton of good castmg (Fig 15) This total divided by the direct 
labor cost ($18) gives an oveihead rate of 319% of diieot labor (Pig 

15) On the mdiv idiial cost card (Fig 16) this rate is applied to the 

total direct labor cost for molding to obtain oveihead cost ($4 03 direct 
lahoi cost for molding X 219% gives $8 83 overhead cost foi molding 
pel net ton of good castmg on the ]ob) ’ 


SEPARATE RATES FOR FIXED AND VARIABLE OVER 
HEAD —Frequently, it is advantageous to obtain sepaiate rates for 
fixed and vaiiable overhead Two points aie involved 

1 Segregation of fixed charges including stand by portion of semi 
variable items 

2 Distiibiitioii of fixed and var able chaiges 

Segregation of Fixed Charges— This point is illustrated by Patter 
son, in connection with a discussion of power costs (N A C A Bulletin 
vol 16) 

From past experience it is known that the following consumption of 
power (including line loss) will be required for the pioduotion selected 


Commodity 


Mechanical Shops 
Steam Plant 
Genoial Factor) 

Total kvi h requii ed 
Cost per kwh 
Total purchased power 
Electiic light 
Total 


Ewh 
16000 
30 000 
90 000 


6000 
1000 
4 000 
146 000 



$4 360 00 
200 00 
$4 660 00 


Included in the above rate of $ 03 per kwh is the demand charge total 
mg $600 pel year The demand charge and the current used foi lighting 
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coiiaiilered. fixed therefore, the total pm chased power and light is 
SLpaiatcd into $700 fixed and $3 850 variable 

the only power equipment belonging to the company is a tiansloimei 
nietei and service lines the maintenance of which does not laiy witn 
moduction and is tlieicfore fixed expense The estimated costs of beivice 
Deinrtnient I Purchased Power and the distiibution of the total fixed 
and variable costs to commodities and opeiations on the basis ot the csti 
mated kwh applicable to each, is shown below 


ESTIVIiTED Cosis &ERT1CB DEPaBTMFNl 
PuBCHisEU Power 


Souiee 

03-Indiieot laboi — maintenance 
Id-Maintenanoe mateiials 
iO-Puiohased power and light 
13-Depreciation 
Totals 


totals per Year 
lived Vaiiable 

$ 30 
40 

700 $3 850 

10 3 

$705 $3 853 


Regarding the same point Schlatter, m an article on Distubutmg and 
Contiolhng Overhead (NAG 4 BiiBetm, vol 17), says 
Foi years I have seen service department expenses such as power ex 
pense for example, distributed in the ratios of actual consumption of 
seivicc that is, if one department consumed twice as much service as 
another, it is charged with twice as much service expense as is chaiged to 
the othei In my opinion this method is many times incoriect It can be 
correct only when all consuming departments consume seivioe in a eon 
stant latio, that is if the departments always consume in the same leln 
tive ratios as then oapaeities to consume Eoi example, let us assume 
that at normil Depaitment A consumes twice as much service as Depait 
ment B If the consumption ratios are still 2 to 1 with operations at 
80% 60% 01 anj other per cent ot its normal, then the consumption 
ratio method of appoitioning the seivice expense gets correct lesiilts 
But, if the activities of A and B vary from their noimal ratios in any 
peiiod the distribution on the actual consumption ratios produces weird 
and lucorieot lesults For example if the noiraal consumption ratios 
sie 2 to 1, and the actual consumption latios aie 1 to 2 A if given but 
one thud, would be chaiged with too little and B if given two thirds 
would he charged with too much of the service expense 
Fnxed expense may be consideied a capacity expense, while vanable 
expense is an activ ity expense That is fixed expense of any service de 
paitment is dependent, at anv given moment, on its capacity to seive, 
but this capacity to seive is i elated to the capacities of pioducmg de- 
paitments to opeiate Theiefore, the fixed expense of seivioe depait- 
ments should be distiibuted in the ratio of capacities not according to 
the rate of operation On the otliei hand, variable expenses are occa- 
sioned by the extent to which activity ocouis this becomes the basis 
on which such expenses should be distiibuted The point is illustrated m 
the case of power distiibution by Schlatter (cited above) 

This illustration assumes that the power plant has yust sufficient capacity 
to supply power to the two consuming departments when both are work 
mg at then full capacities Power consumptions at full practical capacities 
are assumed to he 15 000 units and 10 000 units for Deputments I and 11 
respectively When the depaitments are working at less than capacities 
and not in capacity ratios the following distributions lesult 
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Consumption of Powei 

Department I 
Department II 
Total 


Units 
12 000 
4 000 


Power Expenses 

Fixed Expense 
Variable Expense 
Total 


Distributions 


A 


B 


On the single base method (Consumption ratios) 
Burden Deputment I (12/16 of $6 000) 
Buiden Dcpaitment II ( 4/16 ot $6,600) 

Poner Expense 
On the double base method 


Fixed Expenses (Capacity ratios) 

Bmden Department I (16/25 ot $5 000) 
Bmden Department II (10/25 of $5 000) 
Power Expense 


2 Variable Expenses (Consumption ratios) 
Burden Department I (12/16 of $1600) 
Burden Department II ( 4/16 ot $1 600) 
Power Expense 


$4 960 
1650 


$1200 

400 


$ 0,000 


$5 000 

$1 600 


In this case the two methods get decidedly difteicnt results The single 
base method charges Department I with $760 more and Department II 
With $760 less than the doable base method charges The single base 
makes Department I pay a penalty for the greater idle time m Department 


Application of Separate Rates for Fixed and Variable Overhead 
— Fitch, m discussing the distiibution of manufaetunng expenses (NA 
CA Bulletin, vol 22), illustiates the computation and application of 
double rates for oveihead 

The company believes that possession of such knowledge as it has ao 
counts in no small degree tor the fact that only in one jear during the 
depression did it sustain a net loss and that of such small proportions that 
working capital was scarcely oitected 

Flexible budgets are constiucted foi each department The budget 
for Department 3 is piesenled in Fig 17 These budgets aie used for 
control puiposes, fiom them oveihead lates aie computed Gioup 1 
expenses mclude departmental diiect charges over which factoiy man 
ager can exercise control Gioup 2 expenses aie those subject to lela 
lively little, if any, control by the factoiy managei Normal capacity 
for Depaitment 3 has been, set at a pomt of “noimal utilization,” or at 
66%% of piactical capacity Each budget contains a list of expenses 
under temporary shutdown conditions For Depaitment 3 (Fig 17) 
these amount to $19,150 pei annum Then the direct labor dollar rate 
at standard for fixed overhead in Department 3 is 85%, found by dmd 
mg stand-by expenses of $19,160 by $22,400, the standard labor at normal 
utilization 
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The over all rate for applying normal overhead, Depaitmcnt 3 is the 
sum of these two rates, oi 245% In same way, the lates lor all pro- 
ducing departments aie obtained 

Fig IS piesents a standaid cost sheet used by this company Note 
that piovision is made thereon foi an individual lecoid of vaiiable and 
fixed costs of each department, also, a summary of the total of each 
component 


Advantages of Separate Rates — ^There are certain advantages in using 
separate rates, one for fixed and one for variable overhead 

1 Differential costs are moie readily determinable from all standard 
cost caidt, 

2 Division between fixed and variable cost is earned foiward into all 
unit cost computations which is of advantage to the sales division in. 
mttiing bids, particularly wheie volume considerations aie involved 

d It aids in making coat adjustments from year to yeai Note m Fig 17 
that the variable cost rate is constant no matter what the late of activity 
Once these rates have become set, after a jtar or two of experience they 
tale on the ohaiaotei of a basic standard and aie not subject to change 
until 01 unless some major change in technology or organization occurs 

4 Double lates permit easy shifting of unit costs from a standard basis 
to a current budget basis variable unit costs are the same for any level 
of activitj it IS fixed burden which is affected by fluctuations in volume 
For example the rate of application for fixed oveihead for Department 3 
was computed on the basis of a normal utilization of 06%% (Fig 17) 
Assuming that the current budget is for 50% of practical opeiating 
oapaoitj in Department 3 there are two W'ays of computing the fixed over 
head to be posted to cost sheet (Fig 18) 

a Recompute the fixed overhead rate on the basis of normal utilua 
tion of 60% 


The amount chargeable to the job then is 

?1 639 25 X 114% = $1 754 74 


h 


Convert the amount already costed to the new operating level 
60%, -66%%=: 75 

Hence, ?1 308 36 (the amount alitady charged) is divided by 75 
$1,308 30 - 75 = $1 744 48 


(The diffeienoe between the two results is due entirely to rounding 
oil of fixed expense percentages Instead of 83% and 114% the 
exact rates aie 85 491% and 113 989% ) 


If all departmental normals are set at the same point lelative to 
maximum capacity, one computation for total fixed expense applied 
suffices to convert the standaid unit cost for fixed burden to anv budget 
basis The addition of variable costs per unit yields recomputed unit 
costs on the new budget basis 

Where two oveihead rates, one for fixed and one foi variable, are 
available, costs computed at practical capacity may be used for intei- 
nal costing entiies and to price inventories, while these same costs may 
be modified to the level of the current budget for sales policy purposes 
Finally deteimmation and use of fixed and vaiiable rates for overhead 
IS an integral part of departmental budgetary control procedure Each 
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day, the foreman has an accuiate knowledge of his direct labor costs 
Tina total, multiplied by hia vaiiable late for overhead (foi direct 
charges only) gives him information regarding what he should hai e 
spent for mdiiect chaiges Daily expense control reports may be issued 
on this basis 

disposition of over or underabsorbed nor- 
mal OVERHEAD — Wheie lates foi the application of oierliead to 
pioduct aie based on noimal capacity the differences between the 
amount of oveihead absorbed and the actual overhead expense are ana- 
lj2ed foi contiol piiiposes accoidmg to volume variance and control- 
lable (or expendituie) variance When normal rates aie coiieotly set, 
under- oi overabsoibed oveihead is not caused by errois m determining 
the lates, but lathei, to off-noimal opeiatmg conditions The budget 
report constitutes one method widely used to disclose the amount of 
under- oi oveiabsorbed oveihead Fig 19 shows a budget report, foi 
the curient month and cumulative to date with differences between the 
actual oveihead and amount absoibed analyzed according to volume 
variance and expendituie vaiiance (See Sections 2 and 7 ) 

A V ariety of pi lotices exists legardmg the disposition of under- and 
overabsoibed buiden arising from the application of normal rates The 
more important methods are 

1 Adjust cost of sales 

2 Write off to pioflt and loss 

3 Adjustment of gioss piofit 

4 Carry to a reseive account 

5 Adjust cost of sales and inventories on a pro rata basis 

Cost of Sales Adjustment— In some cases the cost of sales is ad 
justed at yeai end only, m others monthly This method may also be 
combined with a wiite off to profit and loss (see below) 

Write Off to Profit and Loss — Some companies handle undoi ab- 
soibed buiden m this way, but vaiy the procedure foi overabsoibed 
buiden Also some concerns use the first method for oontiollable van 
ance and the second loi the volume vauance Van Sickle (Cost Ac 
ooimtmg) shows a segregation of the two types in the operating state- 
ment Fig 20 illustiates a method of piescntation when unabsorbed 
fixed oveihead is recognized as idle capacity cost and is handled as a 
profit and loss chaige while under- and overabsoibed variable (or con 
trolkble) overhead is giouped with other standard cost vaiianoes as 
adjustments of the cost of sales The same author, howev er also shows 
ovei- and undeiabsorbed burden as secondary income and expense 
Adjustment to Gross Profit — The National Association of Furmtuic 
Manufactmeis m its cost manual suggests deductmg unabsorbod buiden 
fiom gloss piofit Otherwise theie is little support for the idea either in 
tlieoiy 01 practice 

Use of Reserve Account — Basically, this means the offsetting of 
underabsorbed overhead m one yeai with overabsoibed overhead m 
anothei yeai The idea is an extension to an entiie business cycle of 
the principle applied to monthly vaiiations in a seasonal business It 
constitutes a logical disposition of volume variances which ause when 
a normal rate has been established on the basis of customer demand 
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STATEMENT OP PROFIT AND LOSS 
JAWUABT 1, 19 TO January 31 19 

Sales 

Cost of Goods Sold 

Finished goods mventory (standard) January 1 $10 793 35 

Coat of production (staudaid), January 1 to 

January 31 84 172 38 

Cost of goods handled (standard) $94,965 73 

Finished goods inventory (standard) January 

31 10 494 76 

Cost of goods sold (standard) $84 470 97 

Unfavorable cost variances 

Purchase price vai lance $ 092 11 

Material usage variance 43 00 

Labor late variance 200 00 

Total unfay 01 able cost yaxiances $1,235 11 

Favorable cost variances 
Labor time variance $148 00 

Direct oyeihead control 
lable variance 113 79 

General overhead control 
lable variance 23 71 

Total favorable cost variances 285 50 

Net unfavorable cost variances 049 01 

Cost of Goods Sold (actual) 

Gross Profit 
Marketing Expense 

Adniinistiative Expense 

Net Operating Profit 
Othei Expense 

Direct oveihead capacity variance 
Other Income 

General overhead capacity variance 
Net Profit to Surplus 
Fiq 20 Segregated Capacity Variances n 


Profit and Loss Statement 


ovei a penod of yeais m the future, particularly if the numbei of 
years chosen on vvliich to base sales expectancy coincides with the span 
of the business cycle for the specific industry 
Some concerns follow the practice of creditmg ovei absorbed oveihead to 
a reseive, against this imdeiabsoibed overhead is charged until balance 
IS exhausted Furtliei amounts of underabsorbed bin den are handled m 
some other way Along this line the following statement by Cbubbuck 
is of interest (N A C A Year Book 1940) 

I am of the opinion that generally speaking, to be consistent over 
absorbed and undeiabsorbed expenses should be balanced against each 
othei over a period of yeais for purposes of annual statements as well as 
foi monthly statements I recognize however, that there may be certain 
practical obyeetions to doing so and therefore, generally I am inclined 
to think of these amounts at year end in connection with an oquitahlo 
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application to and adjustment of staudaid operating results and inveiitorj 
Houeiei there are companies rthieh dispose of such amounts oi 
oierabsoibed and underabsorbed burden in their entirety either as direct 
charges or credits to profit and loss or as adjustments ot the cost ot sales 
nhich has substantially the same effect 

The practice of balancing oveiabsoibed and underabsorbed expenses 
against each othei oier a period of yeais is strongly objected to by some 
accountants Thus, Rohrbach contends that each fiscal year should stand 
on Its oivn feet, that the oveihead accounts should be adjusted before 
the lecords are closed for any fiscal year and that reserve accounts as 
they affect overhead should not be carried forward fiom year to year 

Adjust Cost of Sales and Inventories —This may be accomplished 
through the use of a supplementary rate This rate times the number of 
hours or dollars m work m piocess, finished goods, and cost of sales pro- 
•vides the necessary adjustment to dispose of under- or oveiabsorbed 
overhead As a result, accounts aie brought to an actual cost basis so 
far as overhead is concerned Supplementary lates may be applied also 
to lines of product oi to job cost cards, thus obtaining actual costs per 
unit of pioduot When the purpose is to obtain an over-ail adjustment 
for balance sheet presentation, or tax returns it may be obtamed by 
the following computation 

Overhead in vv ork in proceaa „ Total under or over 
Total overhead applied during period absorbed overhead 

=: Adjustment to work in process for under or overahsorbed overhead 

Similar computations are made foi finished goods and cost of sales 

Summary of Procedures — ^The best indication of actual procedure 
followed m disposmg of over- or underabsorbed overhead is found m 
the results of a study covering 325 companies The data are presented 
in Fig 21, taken fiom a special study (N AC A Bulletm, vol 21) The 
following conclusions may be diawn from the data 

1 The most geneial practice is to debit or credit over and under 
absorbed burden to cost of goods sold oi to show it as additions to 
or deductions from cost of goods sold Such balances are treated as 
cost of goods sold items in about twice as many companies as they 
are treated as profit and loss items 

2 As is to be expected inventories are more frequently adjusted by 
the proration of overabsoibed burden to inventories than by the 
proration of underabsorbed burden and this adjustment of inven 
tones IS made more often at the end of the year than at the end of 
the month 

3 Some companies attempt to carry the theory ot normal overhead to 
its logical conclusion as witnessed by the nine companies which treat 
year end overabsorbed balances as reserves to absorb future under 
absorption and by the ten companies which either charge year end 
underabsorbed balances against such reserves or currj them foivvard 
to the next period Naturally a considerably largei group carry 
month end balances forward 

The effect of the war emergency on this problem is shown by a more 
recent survey dealing with accounting for excess labor costs and over- 
head under conditions of increased production (N A C A Bulletm vol 
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22) There seem=i to have been no pronounced change in practice and 
the icpoit concludes 

Whether the small variance in practice shown by these tuo studies is 
due to a change in practice as a result of the increased tendenej toirard 
oveiabsoiption between the dates of the two studies or due to the dmer 
ence in the make up ot the two groups of companies it is not possible to 
saj How el er, the findings in the two studies do definitely indicate that it is 
geneial industiial practice to treat overabsorbed burden like underab 
sorbed burden as a pioiit and loss adjustment that in only fiom 10% to 
16% of the companies is it the practice to divide the overabsorbed amount 
between inientoiies and profit and loss and that the carrying forward of 
the unabsorbed amount is less frequently found than the other two prac 
trees Undoubtedly the reported piactices have been influenced somewhat 
by the fact that overabsoiption during recent years has not been as com 
mou as unclerabsoiption and probably in the case of individual companies 
has been of small amount 

EXTENT OF OVER- AND UNDERABSORBED OVER- 
HEAD — The extent of the departure of actual fiotn noimal overhead 
13 indicated in a recent survey (NACA Bulletin, vol 22) Over a 
ten-year period, 122 companies using normal capacity leported a total 
of 823 years underabsorbed and 315 yeais overabsorbed burden For 
the same period, 66 companies using expected volume showed 273 years 
iinderab'oibed and 220 yeais overabsoibed biiidon Conceinmg the fiist 
gioup, Raymond P Maiple comments 

It points to a tendenej to or ei estimate normal capacity, or better to 
state noimal capacity oi volume at a figure somewhat higher than average 
\olume Of course the results shown here aie not conclusive the amount 
of overabsoiption in thiee active yeais might he sufficient to offset the 
underabsorption in seven less active years, but they tend to support a 
feeling in some quarters that even those accountants who subscribe to the 
theory that noimal lepiesents the aveiagc ability or capacity to produce 
and sell over a peiiod of years have a tendency m applying this concept to 
set noimal capacity at a nguio somewhat higher than aveiage 

A specific case study is reported by Chubbuck (NACA Year Book 
1940) o*' a company building machine tools, lathes and similar e(^uip- 
ment The practical capacity of the plant amounted to 600 000 direct 
laboi houis pei eight-houi shift However, this had never been utilized, 
and the aveiage rate of operation for the industry had been about 60% 
of capacity As a lesult of forecasts made the company set 350 000 
direct labor hours as noimal utilization, and set their normal rate for 
absorption of faxed expense on that basis The results m terms of under- 
and overabsoibed overhead aie presented in Fig 22 It is explained by 
Chubbuck as follows 

Columns 1 2 and 3 present the actual direct laboi hours the actual 
manufacturing expenses and the actual absorbed manuf aotui ing expenses 
respectively for the twelve year period from 1929 to 1940 inolusivo 
Columns 4 6, and 6 set forth according to fixed and variable components 
the budgeted amounts for the actual direct labor hpuia shown in column 1 
Columns 7 8 and 9 give an approximate analysis of the under and 
overabsorbed expenses shown in column 10, which, of course, is the differ 
ence between columns 2 and 3 

With the exception of 1920 and 1930 the figures in column 9 repre 
sent the difference between the sum total of departmental burden com 
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puted on departmental rates and the over all harden rate of $1 799 
per hour fixed and $1 085 variable) * 

Column 8 repieeents the difieiences between column 4 the loncteim 
budgets for the lespective levels of operation, and column 2 the amount 
actually expended and in this ease geneially anticipated by the annual 
budget Such differences relate particularly to expendituies for ex 
perimental work salaries of shop departmental executives and key men 
repairs and or ei time woik not anticipated by the study of overhead made 
some time ago and encountered now by reason of changed conditions 

Column 7 seta forth the diffeiences or variances between absorbed and 
expended fixed manufacturing expenses which are attributable to activity 
at greater or less levels than that contemplated by normal activity ' 
The net effect of columns 7 8 and 9 is reflected in column 10 in which 
aie presented annual net amounts of overabaorbed or underabsorbed bin 
den which are to be considered foi adequate and satisfactory accountms 
treatment ® 

The accounting treatment of variances in manufacturing expenses 
IS the same both for purposes of monthly statements and year end state 
ments — they are invariably disposed of as adjustments of standard gross 

EFFECT ON INVENTORY VALUATION— The effect of over 
or iindeiabsorbed overhead on mventoiy is usually negligible especially 
since m good and bad yeais the two tend to offset each other Con 
ceinmg this point, Chubbuck (cited above) states 

Overhead costs have been included in unit costs by the use of 
normal rates However, the utiUzatron of plant during eaeh of the 
most recent six years leferied to in the tabulation has been at a level 
which IS consideiably m excess of what is consideied normal utilization 
Theiefore, during those years the fixed components of oveihead included 
in cost as first computed on a job cost basis aie consideiably in excess 
of the annual expenditures and accruals therefor (see ooliinm 7 Eig 22) 
although variable components of oveihead which have for most of those 
years, at any rate exceeded the amounts contemplated by the normal 
oveihead rates (see column 8) have offset m a measure the ovei absorbed 
fixed expenses 

At this point in cost determination, which is on a job cost basis, there 
has been a considerable net amount of oveihead included in unit costs and 
thus in inventory in excess of actual expenditures and if there were no 
other considerable factors, it would probably be advisable for pui poses 
of the annual balance sheet and profit and loss statement to adjust the 
situation by proiatmg the net overabsoibed amount between profit and 
loss and inventory m accordance with the relative amounts ot goods sold 
and on hand which had been produced during the year 


REVISING NORMAL RATES — In setting latea foi the applica- 
tion of overhead to pioduct based on estimates of the oommg jeai only, 
the usual piactice is to permit these rates to stand until the close of the 
period Overabsoibed oveihead in some months is offset by under 
absoiption in others Logically the same prooedme may be applied to 
normals based on sales expectancy While a year is the length of time 
necessary to even out seasonal fluctuations the span of the business 
cycle IS the noimal period for smoothing cyclical fluctuations Further 
more, over- or underabsorbed oveihead at the end of eaeh fiscal year 
should not be closed but should be Gained forward until the end of the 
cycle Each concern needs to establish its own cycle through the use of 
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special purpose indices In an aiticle on Measuring Plant Cannr'it,, 
(NA CA Bulletin, vol 16) James says 


If business men could foresee the futuie and confidently predict the an 
called secular trends of then own enterprises it would be safe for them 
to predetermine noimal capacity projected over an economic cycle, which 
may or may not be a period of ten yeais But forecasts have so far not 
attained to any such tiustworthiness Until they do so, if ever b"s’nesa 
prudence dictates that they be revised annually 


Idle Time and Idle Capacity Costs 

DEFINITION OF IDLE CAPACITY —Losses due to idleness of 
woiLers and of plant facilities occur in the most oaiefullj managed 
plants Certain of these losses aie unavoidable, but e'icessive idle time 
costs repiesent one of the urgent problems conoeimng which manage 
inent must be kept informed It is the duty of the cost analyst to seg 
regate these costs into those which aie controllable and those not con 
tiollable On the basis of this infoimation he must attempt to mteipret 
the costs and place lesponsibility accoidmgly 

Idle plant is equipment which is not being used, whether foi a day 
or for a yeai, and idle plant costs aie the fixed oi “stand-by” ehaiges 
on this idle equipment Idle capacity has been defined by James 
(NACA Bulletin, vol 16) 

Idle capacity lepresents the average unutilized portion of the plant and 
equipment ovei a long enough peiiod of time to level out the peaks and 
valleis which come with seasonal and cyclical vaiiations It should 
be noted that the normal capacity plus idle capacity equals potential 
operating capacity 

MoNiece (NACA Year Book, 1927) defines idleness expense as 

That amount of fixed burden which fails of absorption when charging 
operating cost with expense at the standard (le, normal) buiden rate 

IDLE CAPACITY AND FIXED CHARGES —Idle capacity costs 
are represented mostly by the fixed charges of mamtaming equipment 
not used Increased mechanization of mdustiy has mtioduoed a con 
stantly greater piopoition of fixed ehaiges Unlike unskilled labor, ma- 
chineiy cannot be dismissed m periods of low production As stated by 
Fiske (NACA Bulletm, vol 13) 

Plant costs include both building and equipment factois and may not bo 
checked by lay off once an investment has been made In peiiods of de 
pression, idle space and machines represent largely noneontiollable costs 

On the othei hand Hanley (NACA Year Book, 1938) states his 
conclusions on idle capacity as follows 

Dispose of the equipment and get rid of the facilities when you are 
sure they are definitely idle because a shrinkage m capacity will occasion 
a shrinUage in organization and hence a shrinkage in the expense of 
stand by labor as w ell as m taxes Furthermore any reasonable amount 
of salvage is so much moie available working capital Eliminate idle plant 
expense from nnit costs because it is not truly a cost but actually a loss 
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VOLUME VARIANCE AND NORMAL CAPACITY —Defini- 
tions of idle capacity imply that, generally speaking idleness expense is 
the unabsorbed poition of the fixed chaigea Underabsorption of vari- 
able expense is not an idleness expense, and is not subject to the same 
aoiounting proceduie vhen standaid cost methods aie employed In 
effect, the definitions given above make the volume vaiiance a measuie 
of idleness expense This is true under the following circumstances 

1 When normal capacity is set on basis of practical operating level 

2 When operating interruptions are aecuratel} deteimined based on 
adequate scheduling and dispatching proper functioning of internal 
transpoitation proper control of materials and good tool control 
and machine maintenance 

Volume vaiianoes do not measure idle capacity costs when, normal 
capacity is based on sales expectancy Diffeient formulas and pro- 
oeduies aie used m piactioe to deteimme idle capacity and its cost 
Fiequently, the aocuiacj of the cost of idle capacity lepoited in a 
specific case depends on the acciuacy with which a conoein’s normal 
capacity has been deteimmed and the base used m setting the noimal 
Thus in a desonption given by McNiece (NAC 4 Year Book 1927) 
it IS staled 

In those plants suffernig from extreme variations in load standards of 
expense aie set up departmentally for a standard output and the pioduot 
is charged each month with the expense at a standard rate the dinerenoe 
being olniged oi credited to the idle capacity expense account which 
amount in turn is ehaiged off each month against profits This eliminates 
most of the tioublesome -vanationa m production cost that aiise in variable 
load and makes any sanations from other causes more significant 

From the above comments the following points may be summauzed 

1 Idle capacity must lemam a somewhat flexible concept it is an 
indiMcIual pioblem m which many special situations must be con 
siclered 

2 JIanagement is interested in idleness, its causes and costs as well 
as m the inoie restiicted accounting concept of idle capacity 

3 In many oases the volume variance, or unahsorbed fixed oveihead 
IS not the measiue of idle capacity cost 

i Special repoits of idle equipment time and its cost are needed in 
which complete segregation of causes is necessary 

5 Wide difl:ereiices exist regarding the extent to which idle time costs 
and idle capacity cost should be charged to the product produced 
Possibly a niajoiity of cost men agree that excess capacity costs 
should be excluded from pioduet cost, while the expense of mam 
taming a key organwation should he included 

CAUSES OF IDLE TIME— Fiske (NAC A Bulletm, vol 13) lists 
idle time as due to 

1 Production causes 

2 Administrati\e causes 

3 Economic causes 

The first covers such purely internal causes as machine breakdowns, 
mateiial shortages poor scheduling loutmg, etc The second group rep- 
resents matters of admmistiatne policy in an attempt by management 
to reconcile mteinal plant conditions with the external conditions The 
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thud gioup lepiesents the impact qf external conditions over which 
management haa little if any control 

Production Causes — ^These aie the most numeious and are mo"t 
easily capable of being biought undei contiol They coiiespond laigely 
to the internal causes mentioned above Maze and Glover (Manageiial 
Contiol) in then manufactuiing chart of accounts classify idle time due 
to pioduction causes as follows 


1 No pon er 

2 Machine breakdown 

3 Waiting for work 


Idle time due to lack of power mvolves payment to productive work 
ers (whether on an hourly or piecewoik basis) for time lost due to a 
cessation of the power supply Power losses aie so important that some 
plants maintain duplicate power sources The same treatment as is indi 
oated for power is used where the lost time is due to breakdowns in the 
mechanical oi electiioal equipment Waiting for woik mvolves payment 
to both pioductive and indirect laboi foi time lost because of lack of 
work By thus segregating the causes of idle time m the accounts aoou 
rate mfoimation results which serves as a guide to management The 
following reasons undeilymg the failure to achieve expected production 
levels represent a more complete classification of "lack of woik” 


1 

2 

3 


Lack of material This in turn may be due to 
a Failure of stores department to reorder when minimum was 
reached 

h Delays in tiansportation 

e Failure of vendor to meet apeemcations of purchase ordei 

Lack of tools 

Lack of inspector 

Lack of instiuctions 

Lack of powei This may be due to 

a Improper inspection and maintenance of power plant 

b Breakdown of transmission wiies 

Lack of help 

Machine repair 

Break up of lob 

Waiting for set up 


It is clear that in part each cause is traceable to poor organization for 
opeiation If there is a lack of woik, for example, it may be due to poor 
planmng slow oi delayed engmceimg analysis, poor routing, sohediding 
or dispatchmg, oi lack of sales orders It is seldom possible to eliminate 
or completely to control those causes but a positive knowledge of the 
extent of machine idleness and its causes provides management with 
something constructive to woik on 
Loss of time due to any of these causes may be either entirely within 
or without the contiol of the factoi-y management Action must be 
based on pi oper reports Thus Lewis (NACA Bulletin, vol 22) advo 
cates use of a report on machine utilization and idle time (Fig 23) To 
be effective it should be supplemented by a detailed analysis of idle 
maehme hours and then cost 
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Eio 23 Aaaljsis of Machine Utilization 

Determination of the responsibility for idle time losses is at all times 
difficult The same factor in a given depaitment may be due to a num 
her of difFeient conditions at different times For example, idle time 
caused by waitmg for woik in Depaitment 6 may be due to poor plan- 
ning in the faotoiy office, or it may be due to a failure to maintam 
scheduled production in Department 4 Fuither investigation may show 
that Depaitment 4 suffeied machine interruptions, necessitating exten- 
sile repairs This in turn may be due to faulty maintenance piaotioe 
It may have been due to failure of power or failure to obtain the neces- 
sary parts or law materials for processing Innumerable reasons may 
he at the loot of the idle time m Department 6 The cost analyst is, 
theiefoie, alwajs confronted with the necessity of judging which of the 
many reasons or excuses offered is the real cause of the idle time loss 

Administrative Causes — Under this category occurs idle tune occa- 
sioned by admimstiative decisions Thus, m building plant additions, 
capacity in excess of what is curiently needed must be piovided foi 
future growth Wheie skilled labor is used, management is often unwill- 
ing to dismiss such labor in periods of depression, as the cost of rehirmg 
and retraining a new force exceeds the cost of maintaining the present 
oigamzation It is foi this reason that m lecent years some automo- 
bile manufacturers have worked out a scheme for guaranteeing their 
workers a mimmum annual wage Under this scheme a teamed working 
force is maintained and the amounts paid the workers during lay-offs 
are adjusted when the men once more start working A somewhat dif- 
ferent scheme is cited by Sanders (Problems m Industrial Aceountmg) 
m the case of a brass works, employmg highly skilled workers in one 
depaitment During periods of subnoimal production these men are 
shifted into anothei department, wheie less skill is required The dif- 
ference between normal wages in the second department and the wage 
scale paid to the skilled woikeis is chaiged to an unabsorbed labor 
account in the department where the idleness required a shift 
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The same souice cites also the ease of a rubber manufaotuimg -nlant 
which, as the lesult of a meiger, concentiated all pioduotion in one 
plant Due to adieise market conditions the old plant could not be 
sold Smce the canying chaiges of the old plant weie beyond the con 
,«rol of the opeiatmg executives, they weie earned as nonoperating ex 
penses m the profit and loss statement 

Economic Causes — ^Idle time costs arising fiom economic causes are 
classified as 


Foi ceitain goods, wheie demand is seasonal, as m coal ice cieam 
furs stiaw hats, etc , production cannot be evenly distributed, especmllv 
wheie theie is dangei of deteiioiation or wlieie cairymg chaiges for a 
laige stock are too great Unused capacity can be i educed sometimes 
by taking on othei seasonal pioducts, whose peak comcides with slack 
seasons of the fiist pioduct An example of such eases might be the 
combmation of milk and ite-cream pioduction, the sale of coal and loe 
the manutactuie of steel toys by an automobile stamping oomnanv’ 
On this pomt Eiske (N A C A Bulletin, vol 13) writes ^ 

If suoh complementary businesses cannot be found tlieie vill be un 
avoidable seasonal idle time There are alternate periods of feveneli 
activity and extreme dullness entirely bejond control of the individual 


Sandeis (Problems in Industrial Accounting) cites the case of a bev 
erage company which determmed umt costs by dividing the total pio 
duotion into actual expenses The resulting unit costs were confusing 
and not indicative of changes m opeiatmg efficiency Seasonal fluctua* 
tions aie noimal in this industiy, hence a standard hourly rate was 
developed by dividing noimal hours of production into total annual ex 
penses Normal pioduction hours aie exclusive of idle time, hence total 
costs are absoibed by normal pioduction hours pioducmg over- and 
undeiabsoibed expenses m different months, depending upon the late 
of activity In this way variations m unit costs aie due to variances in 
material used and m production pel hour, that is, to opeiatmg efficiency 
Cyclical fluctuations aie similar to seasonal fluctuations, but they 
exeit their influence ovei longer periods of time and aie equally beyond 
the control of management Fiske (NAG A Bulletm. vol 13), how 
ever, suggests that some of these losses can be contiolled to some extent 
by proper long-range planning 


Thus losses aiismg from unused capacity may be reduced by mam 
taming a productive capacity less than that apparently called foi at peaks 
of prospeiity In such a case, the extra capacity needed at the peak may- 
be provided through overtime night shifts, or by letting out work thus 
avoiding the idle time resulting from acquiring extia capacity needed for 
short periods only 

This makes the task of the cost analyst more difficult in inteipietmg 
the results of opeiations He must keep m mind the extent to winch 
these lesults are affected by cyclical causes For example, one laige 
manufacturer attempts to cut idle time losses from cyclical causes by 
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using the plant facilities, laboi, and managerial staffs to build plmt 
additions duimg the oontiaction phase of a busmess cycle, and m other 
■nays lay the gioundwoik foi peiiods of ensuing piospeiity Long-range 
plaimmg can do something to break the foice and impact of a depres- 

*^"°Undei the heading of industrial causes come those idle time losses 
due to general shifts m demand producing overcapacity in some indus- 
try at a giien time Examples are the coal industry in England, the 
woolen industry in this counti-y Eiske (cited above) mentions the 
cotton mdustiy, in winch the shiftmg demand from cotton to silk and 
rayon has been a factoi in cieatmg a chrome condition of overcapacity 
m this mdustiy Anothei factor has been the relocation of industries 
made neeessaiy by changing economic conditions and the westward 
moi ement of the population Thus nearness to raw material and favor- 
able conditions in the laboi market have caused a laige portion of the 
cotton mdustiy to moie south, creating oveieapacity and dislocations 
m the economy of the New England states 

SEGREGATION AND ACCUMULATION OF IDLE TIME 
COSTS — The ultimate aim of the production man is to elimmate idle 
time costs, failmg that to place responsibility for them Since there 
aie different causes for idle time, it is necessary to think of such costa 
not m teims of segregation of a single item but of a group of expenses 
It IS for this reason that Fiske states (N AC A Bulletm, vol 13) 

Probably the greatest error which has been made in li eating it 
(idle time expense) m the past has been to lump all types of idle time 
coats together thereby including both controllablo production idle time 
nith noneontrollablo economic idle time in the same account By setting 
up a procedure to accumulate the costs of idle time arising fiom the 
larious important sources it may be possible to tale steps to leduce the 
Bouices of greatest loss If management were interested in total costs 
alone thoie would be no need of keeping records of cost of idle time since 
it could be included by neglect but if the management is inteiested in 
infoimation as a basis foi control it is necessary to accumulate informs 
tion regauhng the cost of idle time 

Blocker (Cost Accounting) outlines a useful method foi the segrega- 
tion of idle time costs He advocates classification of idle time as a sepa- 
late factor in daily time tickets, as follows 

Bach ticket should show the amount of time expended on each produc 
tion order the time consumed in performing indirect labor as a regular 
or special assignment and the hours of nonproductive labor oi idle time 
If idle time is a normal condition of plant opeiation the following entries 
are made when the indirect labor payroll classified as to indirect labor 
and idle time, is distributed 
Entiy in general ledger 

Faetorj Overhead Expanse $ 

Payioll $ 

Entry in subsidiary records 

a"nte appropriate departmental standing orders for indirect labor 

A separate standing ordei is maintained for idle time so that executive 
’attention is dii acted to the idle time factoi and to the department respon 
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Under the above method, idle time is reflected m product cost How 
ever idle time due to abnoimal conditions beyond the control of 
production, division should be tieated, according to Blocker (Cost An 
counting), as a general profit and loss charge ° 

Examples of situations which might cause an abnormal amount of irli 
time are a strike a lockout a breakdoivn m machinery fire wind ''n 
watei damage any one of which may require the maintenance of a skehtm 
foiee of workers even though theie is no immediate productive wort t 
be done If the amount of idle time is deemed abnormal and its 
excessive entries can be made debiting Loss Due to Idle Time and crerlit 
mg Payroll when the payroll is distributed and debiting Profit and Lmt 
and crediting Loss Due to Idle Time when the books are closed at 
end of the accounting period 

Book, 
is follows 

1 The plant is departmentalized normal production in each depart 
ment being fixed at 80% of theoretical maximum ^ 

" Pixed charges in each department aie determined These include 
' —oiks manager superintendents foremen etc indirect 
oi fn,. tine of manufacturing, luinimuni coal 


salary of a — 

labor essential for the carrying o «****b) cc 

lequirements in powerhouse, depreciation insurance, taxes etc 
Each month a number of productive hours and unavoidable unpro 
duotive houis in each department are determined fiom time ticket 
analysis 

The total obtained in step 3 is divided by the noimal hours This 
yields a percentage of operating activity 

Peicentage of opciating activity is subtracted from 100% to yield 
a percentage of idleness 


IS of the factory as a whole is used 
Thus, assume that the press shop operated 60% of normal and the entire 
plant operated 76% Then the idleness of the press shop is 40% and of 
the plant as a whole 25% and, if the fixed charge for supervision in the 
press shop is $100 the charge against idleness for this item would he 40% 
of $100 01 $40 and if at the same time, the cost depaitment had a fixed 
charge for supervision of $50, the chaige for idleness in this case would 
be 25% of $60 01 $12 50 


The advantages of this method as stated by Alden are 

1 That the amount of this expense is definitely known and the con 
tributing factors are completely analyzed so that the management 
IS kept in close touch with the situation and is therefore in a 
position to take such steps as may be necessary to bung about an 
improved condition 

2 By this means losses occurring from lack of operation are charged 
oH as they occur thus avoiding the inflation of inventories 

5 Costs aie automatically compensated for varying degrees of produc 
tion, thereby avoiding the necessity of falling back on estimated 
costs to obtain the same results 

4 This permits the costs obtained to reflect variations in effleiency 
without obscuring this by other factors entirely outside the contiol 
of the factory management 

6 Correct figures are obtained for income tax returns 

6 Erom a credit standpoint banks look favorably on this method of 
accounting as it results in sound inventory values 
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7 This system increases the eifectiy cuess of figuiea given to foremen 
and otheis "with the idea of helping them to increase the efficiency 
of their depaitments 


USE OF STANDARDS TO MEASURE IDLE TIME— A seri- 
ous detect of iiistoncal cost systems is that total costs must be absoibed 
each peiiod m product cost This is called treatment by neglect, smce 
the cost figuies do not segiegate those costs properly chargeable to the 
product liom those due to idle time Thus Blockei (Cost Accountmg) 
states 

Since the labor coat is summarized for each process at the end of the 
accounting period and is diiided by the total production to obtain an 
average unit cost no recognition is given to the idle tune element It is 
correct to include noimal idle time as a cost element under the general 
Ilian of process coat accountmg because the goal is to obtain actual costs 
and some waste and m efficiency in the use of labor always e\iat 
Operating standards and standaid costs may be used to advantage to 
obtain measuies of idle time expenses Knapp (N A CA Bulletin, vol 
14) gives an illustration taken from the expeuence of a cigar manufac- 
tuier Idle capacity analysis is obtained as a volume vanance m con- 
nection with a regular burden analysis statement 
Standaid burden rates are set at normal capacity on the basis of 
practical operating level without regaid to estimated sales Standaid 
buiden is developed by departments and classified as fixed and fluctuat- 
ing (variable) each class being expressed as a peioentage of standaid 
direct labor in the department (Pig 24, columns 1, 2, 3, and 4) The 
amounts m column 4 aie multiphed by the burden percentage to show 
the amount of each type of burden absoibed 

Standard diieot labor X Burden percentage = Burden absorbed 
$27 249 X 37% = $1 082 (Variable burden absorbed) 

$72,249 X 36% = $9 537 (Fixed burden absoibed) 

The above figures are for Department 10 Actual fixed and vaiiable 
burden aie leoorded in columns 6 and 9, lespectively Standaid burdens 
in the pioduct are entered respectively, in columns 6 and 8 Operating 
efficiency (column 7) is detei mined by a comparison of figures in col- 
umns 5 and 6 Volume or idle capacity vanance (column 10) is found 
by comparing figures m columns 8 and 9 


DISPOSITION OF IDLE CAPACITY LOSSES -Practice m 
disposing of idle capacity expense vanes In geneial it seems to be 
agreed that noimal production losses should be absorbed in product 
costs, abnormal losses should be segregated and treated as nonoperating 
expense In this category would, of course, be included those non- 
contiollable idle time losses due to economic and admimstiative causes 
Many companies charge off such losses to piofit and loss Howevei foi 
puiposes of cost contiol some companies compute idle time costs on 
their leadmg products by the use of statistical techmques (Fig 25) In 
the piooessing departments, idle capacitj is expiessed as a peicentage of 
standaid laboi cost This percentage is then applied to each pioduct as 
shown in column 2 In the making depaitments idle capacity co^’t is 
computed on the basis of the actual production, and in the packing de- 
partments on the basis of the numbei of cigars handled 
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(7) 

Total 

$6 186 

$ 648 
684 
668 
637 
693 
525 
534 

(6) 1 
Packing 
Depart 
ments 

50 55 58 

$1017 

9 538 
$ 107 

$ 107 
107 
107 
107 
107 
107 
107 i 

(5) I 

Making 
Depart 
meats ! 
1 70 72 

! 

2^ &S2 


(3) 1 

Processing 

Depart 

20 30 4a 

$1210 

$5 783 

20 92% 

I (2) 

[20 92% of 
Standard 

$103 

139 

123 

092 

148 

094 

103 

1 

Direct 

Labor 



Idle Capacity Cost (from Fig 24) 
Distribution Bases 

1 Standard Direct Labor (from Fig 24) 
% of Idle Capaeitj to Direct Labor 

2 Cigar Production (in 000 s) 

Idle Capacity Cost per M 

Idle Capacity charged to Products 
Londres 

Perfecto 

Cabinet 

Panetela 

Endieott 

Midget 

Junior 
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In connection with a reseaich study on practice legardmg disposition 
of idle equipment cost, Marple has stated (N A C A Bulletin, vol 19) 
Replies show that 69 of the 224 companies eliminate from oveihead and 
treat separately as idle equipment cost the Ked charges on idle plant 
and equipment not used during the period Ot these 69 companies 6g 
charge the idle equipment cost against profit and loss 10 against cost ol 
goods sold and 4 failed to indicate the account charged 
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definition of research — Heberlmg (Bulletin 80, General 
Management Seues, Ameiiean Management Association) gives the fol- 
lowmg compiehensive definition of lesearch as used in business 

Industrial oi commercial research is the search foi ways of making a 
pioduct or service better oi a seaiching for new uses foi it a search for 
the best kind of organization to accomplish the pmposes of the business 
a searching for the beat -Hay to lay out a building to seouie the gieatest 
advantages of location and space, a searching for the best method of 
reaching new customers or billing customers for a seivioe and keeping 
record of their account^ or a search for the facts which indicate trends 
in a business a searching for the best method of finding and presenting 
facts to executives to permit a leady and accurate mteipretatiou so that 
a decision may be intelligently arrived at, plans constructively made and 
notion soundly taken 

Papenfoth. (N ACA Bulletin, vol 22) discusses the natme of indus- 
tiial leseaioh. as follows 

Fiom an accounting viewpoint, m its broader aspects lesearch costs in 
elude expenditures foi the development of new products impiovement of 
present products development of new manufacturing methods development 
of new and special machinery coat of purchased patents loyalty on the 
manufacture of patented products, patent litigation expense testing prod 
nets field service to cover supplementary dec elopment and to remedy 
complaints due to design of products after then delivery Speeiflcally 
expenditures made embracing these purposes include the compensation of 
engineeis and draftsmen indirect expense of engineering and drafting 
departments, experimental labor and indirect expense ot the experimental 
department and material and expense incurred in manufacturing depart 
ments in making testing and inspecting initial products while in process of 
development 

Research is now a normal part of the eveiyday woiL of numerous 
industrial firms throughout the United States According to a leport of 
the National Resources Plannmg Board m cooperation with the Na- 
tional Research Council published in Decembei, 1940 a total of 2 350 
compames have repoited 70,033 peisons engaged in technical lesearoh 
m industry in the United States The rate of mciease of research per- 
sonnel m mdustij foi 1938-1940 is twice the average rate foi the last 
twenty years A considerable number of small and medium sized com- 
panies conduct leseaich Howevei, most mdustnal leseaich eHort is sup- 
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polled by a compaiatnely small number of large corporations who sne., : 
annually for leseaich m the physical and biological sciences alon^qrin 
million dollars Assuming the average cost of leseaich to be $4 0 Cin ^ 
man-year the latio of research expenditures of an average enmso„ 
to its sales is 6%, and the latio to its net moome is 0% 

The above lepoit covers only woik in phjsioal and biological sciences 
since only chemists, phjsicists, engmeeia, metalluigists bacteuologi^’ 
and biologists aie repoited The whole lealm of the social sciences » 
not coveied, jet for many concerns leseaich m adveitismg marketing 
aceountmg and other phases of their business is veiy impoitant Pm 
many woik of this soit may be the only kind of leseaich earned on 
While much leseaich results in new pioducts, in reality most effoita 
of research woik lesult m impiovements in old pioducts or bettei wavs 
of doing ceitain things In a competitively oigamzed society improve 
ments m pioduct of one competitoi may enable him to seouie a laicer 
share of the available business His competitors to letam then share 
must in turn improve then pioduct oi allow a sufficient price differen’ 
tial to bring adjustments among competitoia 
Eesearch, theiefoie, usmg the term m its bioadest sense, lesults m 
real impiovements in products and inocesses of manufactuie and mai 
keting, and yet may enable a given business barely to keep in the urn 
rung with vigoioiis competitors This is particularly tiue m the newer 
mdustiics wheie new uses and new processes of manufactuie are being 
developed most lapidly ® 


TYPES OF RESEARCH — ^Heberling, cited above, states that re 
seal oh can be earned on m the fields of 


2 

3 


Management 
Administi ition 

Organization piinoiples and ap 
plication 

Diicction principles and appli 
cation 



Industrial lelationa 
New products 
Desim of pioducts 
Market 


Adv ei tising 
Merchandising 


13 Belling 

14 Distribution 

15 Plant layout 

10 Pioduotion equipment 

17 Production control and i 
ods 

18 Financing 

19 Budgeting 

20 Accounting 

21 Ratios 

22 Cost finding 

23 Statistics 

24 Office methods 

26 Measiuement of work 


While lesearch may consist of any oi all of the types of woik just 
listed, the major pioblems centei aiound research costs m a nauower 
sense Papenfoth, cited above, suggests that moat pioblems conceinmg 
leseaich and development costs can be giouped into foui types 

1 Development woik on manufacturing methods, if considered undei the 
categoiy of leseaieh costa niaj be eliaiged diiectly to manufacturing ex 
pense since in most oasis this is an oidinaiy expenditure m the couise of 
manufacturing and in the impiovement of manufacturing methods How 
evei, some unusual conditions mi„ht ev-ist where one would be justified 
m setting up some such major expenditure under deterred charges to be 
liquidated ovei a reasonable peiiod of time 

2 Development work ou new products is quite generally charged to de- 
ferred expense and liquidated ovei production thiougli cost of sales or 
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directly to profit and loss as an income deduction Obviously, as the tieat 
jiient vanes with respect to this expense even within the same industry 
cost oonipaiisona between manufacturers would tell little or nothing unless 
the basis of costing were clearly understood Another point foi considera 
tiou with respect to the maiiiiei in which this expenditure is liquidated is 
the eflect on inventoiy valuation If charged to factory burden when 
liquidated, the valuation of inventory on the basis of manuf actiii mg costs 
would be inflated by the relative amount of development and research 
expense included theiein 

3 Development work on products already manufactured covering minor 
changes and improvements viould be charged generally to manufacturing 
expense 

4 Pure research, assuming that such research is not direetlj associated 
with regular manufacturing processes oi products may he charged to ad 
niinistiative expense or diiectlj to profit and loss as m income deduction 


Eesultg of a recent suivey by the National Association, of Cost Ac- 
countants (NACA Bulletin, vol 20) show that most companies who 
repoited hav^e some classification of leseaich costs The classification on 
the questionnaue i elated to the following 


1 Development of new product 

2 Impiovement of present product 

3 Development of new manufacturing methods 

4 Development of new and special machines 
B Experimental testing of product 

6 Testing ot raw materials 

7 Cost of purchased patents 

8 Royalties on manufacture of patented product 

9 Patent litigation expense 
10 Pine research 

DEFINITION OF DEVELOPMENT COSTS -The Standard 
Accounting and Cost System of the Electrical Manufacturing Industiy 
defines development costs as follows 


Reseaich and engineering expenditnies preliminary to regular inanufao 
tuie of products such, as time of engineeis and draftsmen indirect ex 
penses of engmeenng and drafting depaitinents patents purchased as 
liquidated annually payments in satisfaction of judgments for infringe 
ment of patent rights royalties paid all expenditures incurred foi initial 
patterns tools, molds punches and dies m the development of an entirely 
new class line or type of pioduct pichmmary to manufacture and all 
special tools patterns molds punches and dies for special apparatus built 
to older also labor, material and expense incurred in the manufacturing 
departments m making, testing, and correcting initial product in process 
of development 

Also expenditures incurred either before or after shipment ot the com 
pany’s product when due to faulty design oi engineering specifications and 
when the result of failure of apparatus to operate satisfactorily is because 
of such defects 


Included also are costs of duplicate and replacement patterns, tools, 
etc To summarize, research costs aie those costs incurred in discovery 
of new ideas or piocesses by experiment or otheiwise Development 
costs are those costs connected with puttmg the results of research on 
a commeicial basis Since these are often carried on m engineering 
departments and smee the accounting problems are largely the same 
for both the terms research, development, and engineering costs aie 
often used synonymously 
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HUDGETARY CONTROL OF RESEARCH AND DEVWt 
OPMENT COSTS— The extent to which budgets are used for con 
trolling leseaich costs is shown by following tabulation (N A C A Bulle 


Reseaioh and development costs budgeted in total 
Research and deielopment costs budgeted by projects 
Research and development costs budgeted by projects and 
total both 

Research and development costs not budgeted 
Total 


Number of 
CompanioB 


The existence of a sepal ate reseaich department and use of a budget 
to control reseaich costs are closely con elated According to Field the 
following IS typical of the special purpose budget of one manufactursp 
(N A C A. BuUetin vol 15) 


1 Development and experimental work m connection 

with new product and improvement of present 
product 

2 Manufacturing preparation on item 1 

a New tools oi changes in existing tools 
b New patterns or changes in existing patterns 
e Special machinery 

3 Patent woik 

4 Relocation of machinery 

6 Capital expenditures foi buildings and standard ma 
cliinery 


60 000 
10 000 

60 000 


AUTHORIZING EXECUTIVE —Final decision m authorizing m 
dividual leseaieh and development projects varies By disregarding 
titles and eonsideimg only the general functions likely to apply to an 
executive with a specific title the following summary was developed m 
the reseaich study of the National Association of Cost Accountants 
(N A C A Bulletin, vol 20) 


Title or Position 

President 
A committee 
General manage! 

A vice piesident 

Chief engineer oi research diiector 
Production superintendent or manager 
Unclassified 


Number of 
Companies 


This tabulation is a smiphfioation of a gieat variety of arrangements 
for securing final approval of research projects In slightly moie than 
half of the companies, eithei the president or a committee (of which 
the piesident is usually a membei) makes the final decision In some 
cases, only major developments need to be referred to a committee or 
the president In many cases the committee is the executive or man 
agement committeo, but in other compames special research commit 
tees, planning committees, constiuction and expeiimental committees 
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or budget committLes have the final authoiity In a few instances final 
appoval of the boaid of diioctors is requiied for majoi developmente 

Frequently a distinction between major and minor projects is men 
tioned, with a majoi executive or committee passing on large expendi 
tures, and the research director oi production managei passing on 
smallei expenditures Wheie the chief engineer research dneotoi or 
production superintendent decides on piojects to be undei taken it 
appears to be common practice to restrict this appio\al within hiitj 
of an annual research appropriation oi to require final appioval by a 
top executive or sommittee for major undertakings 

CONTROL THROUGH STANDARDS —Although lesearch work 
IS varied and much of it cannot be predicted with any accuracy yet m 
many instances \anous types of checks on performance m the form of 
standards have been de\eloped and found useful As lesearch m ceitam 
fields is oairied on oiei a longei period of time the greater expenenoo 
m budgeting and setting of standards will yield better controls Dittmar 
IE discussing a papei by Amerman (Bulletm of Taylor Society and 
Society of Industiial Engineers, vol 1), said 

In the research laboratory with which I am connected we aie able very 
satisfactorily to contiol the cost of our research experiments by deter 
mining a laboiatory overhead rate in the conventional way Weekly time 
reports by our chemists enable the cost accounting department to deter 
mine the actual cost of each experiment cairied out the labor late beinc 
that of the individual technician doing the job This is the infoimatimi 
in which we aie vitally interested It is an obvious assumption that no 
problem is entered upon unless it possesses a diiect oi indirect value to 
us If the costs mount oi threaten to mount higher than the value of the 
problem s solution, it naturally pays to eliminate such a problem Ont 
laboratory cost control gii es us the means of doing this 

Field (N AC A Bulletm, vol 15) describes the contiol over develop 
mental expenses conceinmg impiovement of existing pioduct and per 
fection of a neyv product With some slight variations this control could 
be extended to other leseaich and developmental expenses This method 
IS described as 

establishing a predetermined standard for a complete program of de 
velopment and experimental woil for each item of product to he eonsid 
ered and the manufacturing preparation that would logically follow sue 
cessful work of this nature either as a new product or improvement of 
present product 

After careful study, a form entitled appropriation, request (Figs la 
and lb) was adopted for the lecommendntion of expendituies to be 
made diirmg the yeai These forms may be made out at any time during 
the year, but the total of such appiopnations must not exceed the budget 
established at the beginning of year without special action by the execu- 
tive committee Each appiopiiation lequest is made m dupheate and 
includes only one proposal As finally appioved, it becomes the standaid 
for work to be performed and is completely made out before each proj- 
ect IS started The form used consists of two sheets Sheet A shows a 
detailed desciiption of the work and the lesults expected, a summaiy of 
expendituies and net piofit fiom sheet B, together with approvals re- 
quired before release Sheet B shows details of standards established 
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foi each class of work, covering not only developmental and experimeii- 
tal work (item A] but also the maniifacturmg piepaiation (item F) 
This sheet also pro-vides foi various calculations of profit and loss e-^- 
pected from work lecommended Bach apinopuation, when completed, 
eithei shows a profit or a loss befoie woik is started Items on this are 
not necessarily all chargeable to expense but provide a total picture of 
the effect of all contemplated items necessary If the pioposed pi eject 
shows a piofit, the appiopriation practically justifies itself and it is only 
necessaiy for all executives to look over the standards and assiiie them- 
selves that they arc proper for their particulai division If a probable 
loss on the pioject is shown, final appioval may depend upon company 
policy, or sufficient reason may be shown to reject the lequest unless 
by another method a piobable profit can be shown The procedure 
according to Field, is as follows 

The chief engineer keeps a register of appropriation requests and assigns 
serial numbers to each After registry, these aie released and louted to 
executives for approvals 


General sales manager for approval of 
a Time of release of product sheet A 

b Disposition of stock on hand and time needed for same sheet A 
c Quantities and selling prices sheet B paragiaph G 
d Disposition and sales value sheet B paragraph H 
e In general all sales estimates and prices 
Vice president m charge of operations 

a All estimated costs sheets A and B and lecominendations of 
engineering and manufacturing divisions 
Treasury and controller 

a Actual costs and actual quantities, sheets A and B 
b General review sheets A and B 
0 Financial approval of the appropriation 
President for executive approval and authorized release 


After the appropriation is released an expense sales order is issued for 
the accumulation of actual costs and one copy is held at the point of 
origin (chief engineer) while the other copy is delivered to the account 
mg department with the expense sales order Thereafter the controllei 
IS responsible for advising the president each month of the progress of 
work (actual cost vs standard) on all expense sales orders 


Field claims annual cost savings in excess of $100000 by one com- 
pany upon the adoption of this method Its successful opeiation re- 
qunes the same careful establishment of correct standards as are made 
for the establishment of manufacturmg standards for any regular prod- 
uct, although it probably is not as susceptible to as close standards as 
for manufactuiing operations 


SETTING STANDARDS FOR DEVELOPMENT COSTS — 

Anothei system of controlling development costs is discussed by Frank 
(NAGA Year Book 1931) To assist in the predetermination of the 
costs of devalopmg various pioducts, a development cost sheet is used 
(Fig 2) In arnvmg at a standard cost for a part (15A in this case), 
the following must be considered 

1 Previous eatiraatea carefully checked 

2 Actual performance records of similar work alicady done 

3 Best judgment of engineering and production executives 
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Assuming that standards exist for materials, labor, and burden for all 
production departments, the coat department can. enter costs for material, 
labor, and burden applying to the various classes of work at lates estab- 
lished in the various centers where the woik is to be done In addition 
there are standard costs of experimental work mvolved in the develop- 
ment and approi al of the item being woiked on In Fig 2 the estimated 
cost of a piaetieal demonstration of the product or part is shown sepa- 
rately, though many might find it practical or adequate to combme this 
item with experimental expense shown on line above The total esti- 
mated cost ($232 71 m this case) is chaiged to future production in such 
ways as management may deem most appiopnate On the lUustiated 
form, $7 31 is shown as a charge to manufacturmg ordei 16787 and the 
remaindei is to be distributed equally oier 490 pieces at $46 each 

The total estimated oi standard cost is charged to an Unapplied De- 
velopment account The vaiiance between actual and standard is chaiged 
to Profit and Loss As pioduction takes place, charges are made to 
orders and corresponding credits are made to Unapplied Development 
account Anv unapplied balance is charged to Surplus when manufacture 
ot the part oi machine is discontinued By keeping a record of charges 
and oiedits for development woik, an actual control, much like a per- 
petual in\ entory record, is maintained and it can be leconciled by the 
detailed unapplied balances The method is similar to that adxocated 
m the Manual of the National Machine Tool Builders’ Association 
except that the Unapplied Development account is chaiged at standard 
instead of at actual cost 

Accumulation of Research Costs 

CONTENT OF RESEARCH AND DEVELOPMENT COSTS 

—The Manual of Cost Piocedures of the National Machine Tool Build- 
ers’ issooiation states that dexelopment costs covei 

1 Designing 4 Special dies jigs and tools 

2 Drafting 5 Demonstration 

3 Pattein making 6 Experimental nork 

Note that expenmental work is induded under the general headmg 
of development costs In turn these activities aie applied to the oollco 
tion and distnbution of costs of 

1 Production deielopment 3 Customers’ or contract nork 

2 Sales proposals 4 Plant assets 

Production development includes the design and preparation of speci 
fications, punts etc , for machines not previously built and foi later 
improvements thereon. Sales proposals include engineering work m 
making estimates and prints for the sales department to secure future 
business Customers’ or contract work covers the design, specifications, 
blueprmts, etc , necessary for the execution of pioduction woik sold to 
customers on a contract basis Finally, plant asset development covers 
the design and engineering details for the constiuction of equipment for 
a company’s own. use 

METHOD OP ACCUMULATION OF EXPERIMENTAL 
CdSTS — The following comment has been summarized from an aitiele 
by Clark (NAG A Bulletm, vol 15) 
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If development work is to be capitalized each project assigned 
numbei and all costa are charged to this oidei on a job cost basis If 
costs aie to be chaiged currentlj to expense, appiopuate. accounts arc 
set up Thus, according to the Unifoira Accounting System of tlin 
Electrical Manufactuiing Industry, costs pertaining to the comnleti™ 
of a project include “ 

1 Compensation of engineers chemists and draftsmen 

2 Indirect expenses ot the engmeeiing laboiatoiy and draftinff a,, 

partments ® 

3 Cost of blueprints 

4 Experimental labor material and factory expense incurred in the 

manufacturing departments in making testing and coireetmg prtMl 
nets while in the process of development a i' to 

■5 Expenditures for initial and duplicate patterns and r 
punches dies and other special tools i e those which ai 
monly useful hut aie designed for specific types of Piodncts '^anrl 
the use of which is dependent upon a continuation of the productim 
of that pioduct “ 

6 Cost of patents purchased from outsiders 

7 Costs of patents obtained through the company itself These inolutls 

direct legal expenses of obtaining the patent plus a portion of the 
cost of a patent department if one is maintained legal expenses in 
connection with the piosecution or defense of patent suits and pai 
ments in satisfaction foi infringement of patent rights ' 


afe° not c^’ 


Those who believe that a portion of general expenses should be 
charged, add some geneial expense to the othei development costs Ac 
cording to a lecent research (NAG A Bulletin, vol 20), the gieat 
majoiity of companies assemble costs of lesearch piojeots on a job cost 

Sixty nine companies leport the use of job costs without comment while 
four companies state that job costs are sometimes used aie used for 
capitalized piojects only or are used for major developments Presumably 
in these companies which do not report the use of job costs the lesearch 
expenditures are treated as overhead for the department in which the 
work IS earned on 

A specific illustiation of the procedure followed is furnished by Steven 
son (NAG A Bulletin vol 10) 

We use the case system wherein each contract is given a number under 
which subcases dealing with specific problems can be opened when the 
work involved requires such divisions The case or problem is then as- 
signed to one group a bound notebook bearing the case number is made 
up and the number entered upon the daily report records of those men 
directly involved All laboratory notes conference reports and library 
information go into these notebool s 

At the conclusion of each day every member of the staff is required to 
account for the distribution by hours of his working time Poi this pur 
pose a convenient card is provided, in the left hand column of which appear 
the names and numbers of the problems upon which he is engaged while 
one vertical column is piovided for each working day in the month These 
■cards go to the accounting department and thence to the office of the 
research director where an accumulative record is kept showing the pio- 
gressive status of work m hand 

In the accounting department the time spent in hours as above reported 
■should be converted into dollars and cents This involves fixing an hourly 
cost rate for each member of the research laboratoiy including salary, 
■overhead, and direct expense The charges as turned in for time mate- 
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iials special supplies and tra\el sliould be accumulated and prorated 
atamst the active pioblems At the end of the month the research direotor 
should have access to these figures in order to budget intelhgentlv the 
time of his group for the coming month and indirectly gam valuable in 
sight into the cost of certain tjpes of activities as compared with others 

SOURCES OF DATA— All charges are collected through the cus- 
tomary oliannels such as vendors’ invoices, material requisitions labor 
time tickets time cards of engmeeis chemists, and draftsmen, oi a 
reasonable appoi tionment of such costs If much expeiimental woik is 
being earned on a special subsidiary ledger for such charges is appropii- 
ate and makes possible any desired classification of such expenditures 
Anothei gioup of chaiges are those made m addition to costs alieady 
collected, on the assumption that the lattei were capitalized These 
opeiatmg chaiges aie foi 

1 Royalties paid imdei licenses from other patentees 

2 Costa of vvoik in remedying defects discovered after prodnction has 
begun 

Fig 2 shows the foim used by a machine tool manufactmei which 
provides foi the accumulation of actual costs of a pioiect It is, m effect, 
a project cost sheet These sheets aie filed numeiically by parts, assem- 
blies 01 machine symbol In addition, estimated coats aie shown on the 
form Jatlei, the Manual of the National Machine Tool 

Buildeis’ Association which lecommends this foim states 

When all the actual costs have been determined it may be necossaiy to 
levise the estiinateB on the development cost form A new sheet should 
then be ivritten to leplace the original 

For all succeeding estimates the cost data can be taken from those 
development cost sheets If a part may be used on more than one type of 
nssomhly or machine the nnmhei of pieces and symbol number foi each 
tjpe should he inseited on the development cost sheet under “Used on ’ 
(For use of standards in connection with this form, see discussion later 
in this Section ) 

Authoiity for all dev elopment work is based upon special work orders 
(Fig 3), copies of which go to the cost department Ordmaiily a sepa- 
rate woik ordei is issued foi each class of woik to be done Actual costs 
aie collected on a ]Ob order basis, and aie accumulated on the work 
ordei thiough the usual channels of mateiial requisitions, time oaids, 
etc The cost department soits these actual costs to conform to the 
classifications shown on the development cost sheet and enteis them in 
the spaces provided by the columns on the light of that sheet A woik 
in piocess file is maintained subdiv ided by classes of development work 
The Manual states 

The depaitment pei forming the last work on the ordei turns in its copy 
of the ordei noting thereon the date of completion This constitutes notice 
to the cost department to calculate the cost of the order Such costs are 
calculated as follows 

1 Post the majoi items of materials to the actual cost record (Fig 3) 
Miscellaneous items of small value may be grouped in posting 

2 Accumulate the material costs into engineering patterns, and pro 
dnetion and post to “Material” on the cost record 

3 Accumulate the labor and burden coats into engineering patterns, 
and production and post to the cost record 
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Issued By Approved Completed 


Fio 3a Special Work Order {iaoe) 



Fia 3b Actual Cost Record (reverse side of Fig So) 
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() Resort the cost tickets to conform to the breakdown of costs on 
the development coat sheet and post the total cost of materials, 
labor and burden to the “Actual Coat” section of the sheet (Fig 2) 

0 Indicate the variance between estimated and actual coats on the 
development coat sheet as ‘ Opel ating— G-ain or Loss ’ 

research department overhead — Papenfoth also ad- 
vocates use of the job older method However, he treats the research 
department as in essence a service department to which must be charged 
plant overhead Concerning this point, he states (N A C A Bulletin, 
vol 22) 

The use of an individual authorization and subsequent accumulation of 
material and labor coats under an authoiization or order number pio 
vides as a mattei of routine the basis of an adequate subdivision and 
classification of these expenditures Expenditures foi material engineer 
mg salaries or clerical salaries applicable to reaeaich and development 
authorizations may be charged under any desired classification and pre 
sent no problems provided that such salaries do not in any way require 
the application of oveihead expense thereto On the other hand, in oper 
atmt the experimental department where supervision equipment and 
depreciation thereon, maintenance use of power and other incidental ex 
penses are involved, we have the problem of overhead application Expen 
mental department overhead, as we visualize it, includes three divisions of 
expense charges 

1 Direct charges or assessments such as supervision, clerical labor 
handling and trucking machine and equipment maintenance and 
the usual lun of direct charges 

2 Fixed charges mohiding taxes, insurance depreciation, and cost of 
floor space occupied, all of which may be assessed or allocated on a 
fairly definite basis 

3 Prorated general expenses which would include a share of general 
faotoiy supeivision general clerical laboi including coat oleiks, pur 
chasing department general maintenance depreciation and other 
faotoiy operating or indirect expenses which cannot be directly 
charged to any regular manufacturing department 

Under this system, general factory expenses are allocated to depart- 
ments on some logical basis, and any remaining amount may be more 
or less arbitrarily allocated according to the relative amount of direct 
labor or direct labor hours included undei these departments Objection 
is raised frequently to the allocation of any general factory expenses to 
the experimental department since the resulting accumulated costs with 
overhead thus applied may mflate these costs if capitalized To offset 
this point of view, the exclusion of any share of general expense in the 
experimental department overhead might very well be considered arbi- 
trary and disonmmatmg in placing a load on the production depart- 
ments only 


Disposition of Research Costs 

PRACTICE IN DISPOSING OP RESEARCH COSTS— Two 

surveys of busmess practice in accounting for research costs have been 
made m the last few years They show the geneial pattern of account- 
ing treatment given to research and development costs The first of 
these was made by the Chamber of Commerce of the United States and 
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appeared m 1937 The National Association of Cost Accountants also 
made a study on reseaich costs and published the results m IQIQ 
(N AC A Bulletin, vol 20) This is a compiehensive suivey of cuirent 
practices in accountmg for reseaich costs The following mateiial 
based on infoimation levealed by this study 
Of the 106 tepoitmg companies 37 companies ohaige all leseaioh costa 
to a single profit and loss classification The lemammg 69 showed some 
degree of subclassification of leseaich costa Piactice is thus seen to 
vary consideiably some companies treating all research costs as a umt 
ohaige to profit and loss, 'while others subdivide costs m a great \arietv 
of ways depending upon then own particular needs Basically there are 
only two methods foi liquidating oi disposing of research costs 

1 Revenue basis 

2 Capitalization basis 

The results in the case of the N A C A survey, subdivided by types of 
research aie shown below 


2 

3 


6 

6 

7 

8 
9 

10 


Accounting Tbeatment bt Txpes of Resbarcii Costs 



Nature of IVliero J udgecl 

Expenditure Successful 

Development of new products 10 

Improvement of present pi oduct 4 

Development of new manufac 
taring methods 4 

Deielopment of new and special 
machinery 47 

Pm e research 1 

Cost of purchased patents 46 

Royalties on manufacturing of 
patented products 2 

Patent litigation expense 4 

Experimental testing of product 
Testing of raw materials 


tar.es 


9 

1 

2 


DIRECT CHARGING OF RESEARCH COSTS— In addition to 
the basic methods shown above, there is the method of direct charging 
which can be used m combination with either the levenue or the capi 
talization basis Examples are laboiatory testing and research carried 
on for customers 

Laboratory Tesbng— The average laboratory does a gieat deal of 
work which is not at all experimental It may ohetk instruments, in 
spect, test, or analyze materials, both when leceived and during their 
progress through the plant, oi it may make recommendations to the pui 
chasing agent or analyze competitors’ goods for the sales manager 
Cleaily, the cost of these functions must be segiegated and directly 
chaiged to the appropiiate depaitment 

Treatment of Research Work for Customers — Many companies 
carry on research woik on behalf of and at request of customers Natu 
rally, the ability to charge the customer depends largely on tiade nrac 
tice, and the desiiability of doing such work depends somewhat on sales 
and price policies The results of a survey (N A C A Bulletm, vol 20) 
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are shown in the tabulation below The first eoluran shows the number 
of companies reporting a single method of ti eating the coat of research 
projects earned on for customers and the second column the number of 
companies reporting use of a particular method in conjunction with one 
or more other methods 


SIfthods op TBlsm^o EEsnABcir fok CtrsiOMEns 



1 Number of Companies 



Using Indicated 
Method Only 

Using Indicated 
Method in Con 
junction with One 
or More Others 

Total 

Charged to oustomer’a order 



58 

Charged to general overhead 

17 

16 

32 

Charged to selling expense 

Q 

7 

16 

Charged to product overhead 
Charged as separate profit and 

1 

1 

2 

loss item 

No ansver 


3 

6 

22 


The National Machine Tool Builders’ Association on the subject of 
research for customers states in its Manual 
Those companies using the deferred method of development cost appli 
cation should report the miflniBhed work of this nature as work in process 
closing the completed order costs trom work in process directly to cost of 
sales when the contract is shipped from the company’s plant and invoiced 
If predetermined costs have been established for this work the variance 
between the actual cost and the established standard will be charged to 
operating cost and the standard cost amount applied to the cost of pro 
duction order as shipped The balance of work of this class will be charged 
to cost of sales at the actual cost 

APPORTIONMENT OF RESEARCH COSTS —The job cost 
method of collecting costs can be simplified where evpeumental woik 
is a regular part of operations by allocating total lesearch costs on an. 
estimated rate basis Ordinarily however cost sheets are used to gather 
actual costs The latter are reduced to rates used to write off the costs 
agamst subsequent production Thus the Machine Tool Builders’ 
Manual states 

The management having indicated the number of manufactured units 
tint should be charged with the development cost the development cost 
per unit should be determined on that basis and the amount indicated on 
the actual cost record (Pig 3) where it will be used m calculating costa 
of production 

Basically the application or liquidation of research expense depends on 
whether the lesulting expenditures are to be capitalized (deferred) or 
charged immediately to expense The Maohme Tool Builders’ Manual 
takes no definite position although it prefers the deferred method m 
theory It states the case for each as follows 
1 Under the deferred method, all development costs are charged to an 
Unabsorbed Development Cost account under "Deferred Assets ’ thereafter 
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made to production or expense, also that the account be credited -witli S 
Unabsorbed Development Cost of discontinued paits and assemblies Tf 
this precaution is not taken, the account is liable to become overstatert 
thereby reflecting an untrue condition in the balance sheet of the oomnnnv 

2 Under the expense method all development costs are charged to an 
expense account termed Development Expense The expense method has 
two advantages over the deferred method 

a By chaiging an expense account with all of the accrued expenditures 
for development, atterwards crediting this expense account ivith 
deferred charges to production and obsolescence the danger of over 
stating the assets of the company would be eliminated as the balauee 
of the development expense account would always be carried as a 
nonoperating loss 

h In tax accounting those companies whose accounting methods are 
not well organized can best use this method 

Pigs 4 and 6, taken from the Manual of the National Machine Tool 
Buildera’ Association, show graphically the application of each method 
and the effect produced by each m the accounts The detailed explana 
tion covering each so far as it concerns production development is givea 
in the Manual as follows 

Deferred Method — Those companies electing to charge development costs 
to the pioduct as manufactured showing any unabsorbed amounts as ds 
ferred expense on the balance sheet may use the following procedure 

1 Charge the sum of the costs of all orders oonmleted during tile 
accounting peiiod, to Unabsorbed Development Cost 

2 Apply development cost to production ordeis on the basis indicated 
on the development cost” sheets making the deduction foi cost on 
the special work order ’ cost record 

3 Ciedit the sums of all development costs applied to production dur 
ing the accounting period to Unabsorbed Development Cost 

4 Credit the costs of development on discontinued parts and assem 
biles to Unabsorbed Development Cost, charging Obsolescence ao 
count with a like amount 

6 Show the unabsorbed balance as deferred item on the balance sheet 

0 Make a periodical (not exceeding three months) check up of all 
balances on the “special work order” cost sheet to insure against 
carrying in the balance of the Unabsorbed Development Cost ac 
count amounts covering items that are no longer used in regular 
production 

Expense Method — ^Those companies wishing to charge all development 
cost accrumg m the current accounting period to expense should 

1 Charge all current development costa to Development Cost account 

2 Apply development costs to pi eduction as shipped on the basis indi 
cated on the "development cost” sheets, making the deduction for 
costs on the "special work order” cost reooid 

3 Credit the sums of all development costs applied to production 
duimg the atcountmg period to Development Coat account 

4 Credit the costa of development on discontinued parts and assem 
biles to Development Cost charging Obsolescence account with a like 



& 
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The Manual also lecomraends issuance of one work order at the be- 
ginning of each aceoimting peiiod for each class of pioduction de\elop 
nient work All laboi and burden is chaiged to the blanket ordei 

EXPENSE LIQUIDATION BY PRODUCT CLASSES —Where 
a plant manufactures numeious pioducts, development costs aie often 
absorbed by setting sepaiate rates for each class of pioduct The method 
followed by a manufactuier of electiical equipment is described by 
Papenfoth as follows (N A C A BuUetm, vol 22) 

We ekssity our development expenses under two general heads (1) class 
of evpendituie (i e drafting labor expeiunental labor royalty and legal 
expense patent depieciation etc) and (2) class ot product of wbich there 
are appioximateiy twenty bve subdivisions In a lepoit piepaied monthly 
(lie 6) the expense thus accumulated by class of product to which it 
applies IS shoivn for the current mouth and the current year to date Liqui 
dations of de\elopment expense by olrss of pioduct are at specified liqui 
dation rates applied to and added to the fnctoij cost of sales billed by 
classes The details of liquidation by product classes are shown on the 
back of this repoit In establishing these liquidation ra^es there are a 
number of conditions that govern such as the amount ei^ended for de 
velopment anticipated sales and what the traffic will bear The success 
of the development project can only be determined as time passes In any 
case by accumulating development expenditures by product classification 
and liquidating this expense as merchandise is sold we are able to deter 
mine the degree of success of individual development projects Even though 
it may be tiue that the stioiig will cany the weak the situation is at 
least disclosed and accordingly kept in band bettei by haying this infor 
mation available 

A leoent gov eminent bulletm issued to clarify Treasury Decision 
S0(X) with lespect to wai contiacts appioves this method 

With respect to engineering and development expenses the absorption 
lates are sometimes founded upon a percentage of sales, but inasmuch as 
the application ot these expenses may vaiy between different classes of 

E rodiiots it IS eommonlv the practice to establish standard percentages 
ir each product class winch percentages may be expressed in teims of 
total manufacturing cost as the base 

According to Kemp (N A CA Bulletm, vol 4), expenses mourred in 
losearch and development woik are chaiged to an appiopiiate ledgei 
account and earned as a defened asset to be liquidated into manu- 
factuiing costs 

In addition to the controlling account theie should be as many sub 
accounts as there are lines of product in fact a line of product maj be 
further subdivided into tjpes and sizes The extent to which this sub 
division is carried is a matter to be determined by each manufvcturei 
Havmg collected all this class of expenses into a Development account 
under proper subaccounts for each line of product we have thereby Lent 
out of our oveihead expenses a verj laige sum which undei oldei methods 
of accounting would have been distributed ovei the entire product upon 
the same percentage basis as the other overhead expenses 
Euithermore having collected these expenses m this manner, we are not 
only able to liquidate them directly against the specific line of product 
on account of which they are incurred but to liquidate each account within 
whatev er period ot time may be decided upon 
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The latter la accomplished by spieadmg the development cost over 
the estimated production ovei a specified peiiod of time It at the enti 
of that time theie is an unabsoibed balance, the lattei is disposed of bv 
charging the unliquidated amount directly to Piofit and Loss or to a 
reserve account previously set up foi that puipose In this way all 
unliquidated development expense is kept out of manufacturing costs 

FINAL DISPOSITION IN ACCOUNTS —The levenue basis 
undei which leseaich and development costs aie ohaiged off cuuently 
includes costs charged to Piofit and Loss duiing the penod vhen in’ 
cuned as well as those which may be chaiged to product cost and hence 
tempoiaiily capitalized in inventoiies o± woik m process and finished 
goods A section ot the N A C A leport classifies these chaiges m terms 
of then final disposition in the accounts on the basis of 

1 Inventory charges 

2 Piofit and loss charges 

3 Subdivision of profit and loss statement wheie the chaige is shown 

Even foi defeired oi capitalized expenditures the cost is ultimately 

absoibed m Piofit and Loss through depreciation or amoitization 
charges Pig 7 piesents data lelating to the ultimate tieatment of re 
seaich and development costa whether originally capitalized oi chaiged 
off at the time incuiied 

Eeseaich and development costs may be added to pioduot costs 
eithei as a pnit of general overhead applicable to all pioduction, oi by 
being included as an oveihead oi m some oases as a diieot cost of the 
paitioulai product or line benefited 

\gam, costs may be chaiged off cuirently as mouiied by inclusion m 
administrative expense oi selling expense oi by being shown as a sepa 
late deduction from Piofit and Loss wheievei the size and impoitanoe 
of the Items justify sepaiate piesentation Some of the diffeient types 
of reseaich and the extent to which the vaiioua accounting treatments 
are applied to them are discussed below 

Development of New Products — ^This includes aU leseaicli costs 
whethei a pioduct is actually introduced or not If no new pioduct is 
developed, it would be impossible to chaige it to pioduot cost About 
60% of the companies investigated chaige lesearoh costs on new products 
to manufacturing expenses The geneial attitude is that pioduction as 
a whole is benefited by product leseaich and that the cost should be 
borne by all Imes Theie are companies however, wheie product lines 
are distinct, and hence it is feasible to chaige each line with the research 
work earned on in its behalf A few companies aie able to apply such 
reseaich cost as direct costs of products oi lines of pioducts mstead of 
including such expenditiues in product oveihead Of the companies 
which chaige new pioduct leseaich to cunent Piofit and Loss, a large 
piopoition lepoit the expendituie (usually with othei types of reseaich 
and development costs) on the profit and loss statement undei a sepa 
rate heading as reseaich costs In the case of these companies, such 
expenditures aie wiitten off cuuently, more because of a feeling that 
they should not be included in inventoiy values than because of any 
feeling that they repiesent administiative oi selling expenses 
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Improvement of Present Products — ^Industry appaiently follows the 
same general pattern heie as m the development of a new pioduot 
but with a somewhat gieatei inclination to charge lesearch costs to 
manufactuiing expenses A larger piopoition of reportmg companies 
treat leseaich on present products as piopei additions to product costs 
and mventoiy values than is the case for leseaich. on new products 
Fewer companies apply the cost of impiovmg piesent products as a 
charge to the pioduct oi line benefited than in the case wheie new 
products are developed This runs counter to expectations, for the 
costs of impiovmg an existing piodvict might appear to be a proper 
chai'ge against that pioduct oi line lathei than a charge against all pio- 
(luction An explanation may be that in many cases theie is no more 
assurance of success in reseaieh woik on impiovmg pioducts than in 
icseaich woik aiming at the discovery of new pioducts Wheie lesearch 
activities aie earned on continuously, and it is believed that such work 
13 neoessaiy to letain the company’s place m the mdustry, theie appears 
to be justification for treating this continuing expendituie as gcneial 
mthei than pioduct overhead However some companies follow the 
piactioe of charging the costs of continuing research on both new and 
piesent pioducts diieotly to Profit and Loss, preferably as a separate 
item Tins tioatment av'oids the debatable policy of impounding any 
of such costs in inventoiies of woik m process and finished goods 

Development of New Manufacturing Methods —Approximately four- 
fifths of the repoiting companies ehaigmg research costs foi developmg 
new manulaotuiing methods as oveihead include this item m cost of 
pioduot manufactured Since such projects are usually undertaken to 
reduce pioduction costs or increase manufactuiing efficiency it is 
logical that such costs should be charged agamst manufactuiing division 
Fuitheimoie it appeals reasonable to make this charge through general 
oveihead, since in the majoiity of cases the processes and methods de- 
veloped are joint facilities seivmg all or at least several lines of pioduot 

Pure Research— By puie research is meant that type of leseaioh 
woik winch is not diiocted toward the solution of a specific pioblein, the 
immediate development of new pioducts, oi the impiovement of pio- 
diiction methods, but is concerned with discovering fundamental scien- 
tific facts which may later be utilized for anj of the practical ends 
pieviously mentioned Expeiiments earned on m the laboiatones of 
General Electiic Co, Westmghonse and Bell Laboratoiies illustrate 
this type of research Thus the N A C A leport, cited earlier, states 

It la a little surpiismg to find that even m the ease of pure research 
where no immediate benefit to production is expected to occur, almost as 
many companies include the cost in general or pioduct overhead and charge 
it off currently to Pioftt and Loss It is difficult to see how pure reseaieh 
cm propeily he chaiged as a cost of a particulai product line except m 
the ease where such cost has been deferred until the fundamental discovery 
has been used in the dovolopment or impiovement of products, methods 
or equipment But none of the reporting companies capitalizes this type 
of expense One must assume then that the chaige to product overhead 
IS based on expected future benefits It seems pertinent to ask whether 
such expenditures aie proper components of values to be used for the 
goods in process and finished goods inventories 
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RESEARCH UNDER GOVERNMENT CONTRACTS -Th 

status of leseaich work in lelation to government contiaots is coveied 
in Tieasui-y Decision 5000, which makes provision for development and 
expenmental expense on Navy and Army contracts Section 269(dl 
provides 


In case expenmental and development costa have been pioperly deferrel 
or capitalized and are amortized in accordance with a loaaonably consistent 
plan, a proper portion of the eiiirent charfce determined by a ratable alln 
cation which is reasonable in considei atiou of the pertinent facts inav ho 
treated as a cost of periorming the contract oi subcontiact In the case 
of general expenmental and deielopment expenses which aie chaiged ol 
cmrently a reasonable portion thereof may be allocated to the cost nf 
performing the contract oi subcontiact If a special experimental or dfr 
velopment project is eairied on in puisuanee of a contract or m antieioa 
tion of a oontiact xihieh is later entered into and the expense is not 
treated as a part oi general experimental and development expenses oi la 
-"-red as a cost of performing the contract, theri 


This IS furthei explained in a special bulletin issued by the Aimy and 
Navy Depaitments (Explanation of Piinciples foi Determination of 
Costa under Government Contracts) 


The distinction has pieiiouslj been made between engineering servioes 
related immediately to manufaetiumg operations (shop engineeiing expense) 
and research experimental, and dexelopment costs not related to current 
manufacture but deleted to future improvement in and application of prod 
uots The tost of the lattei leseaioh and experimental development noil 
may be absorbed in nianufactui mg coat on a regular basis by means of 
absorption rates, on the principle that these activities are usually main 
tamed imdei a consistent proLinn independently and apart from current 
manufacturing operations and that then benefit relates to products on a 
umfoim scale over a period of years moie properly than according to 
actual expendituies in any given venr When these costs are deferred or 
capitalized in conformity with a consistent plan, reasonable allocation may 
be treated as a cost of performing a contract 
Alternately, nhen it is the policy to charge off actual research expen 
mental and development expenses euiiently m each veai rather than to 
use stabilized absorption rates a reasonable portion thereof may be alio 
cated to the cost of performing the contract 


Problems of Capitalizing Research Costs 

REASONS FOR FAILURE TO CAPITALIZE —Business atti 
tude shows a general reluctance to capitalize reseaich costs Among the 
reasons are 

1 That charging them off currently is conservative 

2 Results of research woil are always uncertain hence, if work should 
represent failure no future period would benefit 

3 Literatuie on this subject has not been very extensive oi speoiflc 
on the thin lino of distinction between those costs which may be 
capitalized and those which are charged curreutlj to expense 

This IS due to the fact that leseaich projects differ widely, one fiom 
anothei, and other attendant circumstances also vary widely Doubtful 
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cases must in the natme of things be left to the infoimed judgment of 
those closest to a piojett 

Factors in Capitalization — Capitalization of diffeient types of devel- 
opment expenses depends on a number of modifying faetois Some 
companies absoib the cost of research piojects currently if of normal 
size, but laige expendituies which might distoit current costs if included 
are capitalized or deferred Others absorb cuiiently the costs of piojects 
which benefit the entire line oi plant, while those benefiting a smgle 
pioduct gioup of pioducts, department, or process are defeiied and 
applied as costs of the pioduct or piocess benefited The largest group 
absorbs the cost of reaeaich work earned on as a continuous function 
absorbed in cuiient expense, while the costs of special projects, if suc- 
cessful, are capitalized 

The above statements agree with the findings m the U S Chamber 
of Commeioe repoit, cited earliei It states that most leportmg com 
panies chaige the costs of research piojects, whether successful oi un- 
successful, to costs of operations for the ouirent period In some com- 
panies research costs aie charged against paiticulai classes of products 
foi which the leseaich work was done, while a few companies capitalize 
the costs of successful projects The report quotes one company making 
paper products, as follows 

In the case of a completed project which yields a tangible henefleial 
result the cost of the project is considered as a capitalizable expense and 
IS amortized on the basis of the estimated or definitely estabhshtd benefit 
of the result For example where a patent has resulted the cost of the 
project may be amortized on the basis of the life of the patent o^ in the 
case of a definite savings accomplished, the cost may be written off at the 
rate of the savings pel year similarly where a unit of machinery is the 
lesult the cost may be capitalized ns a part of the cost of the machinery 
and written off as regular depreciation of equipment 

Where a piojeot is abandoned as valueless the cost of the project is 
written off as current research expense 

Where a project is temporaiily abandoned due to priority impoitnnce 
of other projects the accrued cost is classified as deferred expense and its 
final disposition determined upon the ultimate result of the completed 
project 

Another company manufacturing electucal wne? and cables chaiges the 
loseaich cost of a project which lesults successfully to product cost 
over a definite number of paits manufactuied usually not over thiee 
years, as development expense Where a pioject is abandoned, the cost 
IS charged to General Development Expense, which in. turn becomes a 
cost of operation by monthly charges throughout the yeai 

A third company making electrical maohmeiy disposes of the costs 
of lesearch as follows 

1 Projects which, if successful will diieetly benefit some specific engi 
neering department or associated company For such projects an appro 
priation is requested from the department or company concerned and it 
granted, is included in their engmeeimg budget The cost of the work is 
Billed monthly 

2 Projects of a general nature not allocable to specific apparatus lines 
but of interest to all departments For such projects an appropriation 
IS requested fiom department and the cost which is billed monthly 
to that department, is prorated over all designing engmeeimg depait 



1154 


EESBARCH AND DEVELOPMENT COSTS 


[Sec 21 


ments as part of the company’s engmeeiing overhead Example General 
Btiidici. of allojh. 

3 Project*, ot so fundamental a nature or aiming at the development nt 
so new a device that thej are of no immediate interest to any other dn 
partment These are cairied on laboratory accounts and appeal m nn 
budget other than our own If successful, and taken over by some other 
department, they aie liquidated, if possible, eithei by payment of a limn 
sum 01 bv ‘development ei edits handled like rojalties paid by that other 
department and charged to factory cost In the Inttei case paj ments mav 
continue aftei lull liquidation so that successful projects mav pay m 
part foi iiiisueeessful ones Examples of such projects studies of ares 
at high pressiiie studies of surface hlms development of a new tjpe of 
insulation etc 

In some blanches of the chemical mdustiy, “pilot plants” aie used 
befoiQ pioductxon is commenced on a laige scale One company says 

All leseaich in the laboiatory stage is written off curiently each month 
as expense If a project gets to the pilot plant Stage, then such develop 
ment costa aio defeiied and absorbed when the project or product gets 
into piodnction If it fails after it leaves the laboratorj stage it is ab 
sorbed in expense as qniellj theieaftor as consistent This of course 
must be watched veij closelj and not allow an unreasonably high defen ed 
charge to exist 

Our expciienee is that it is unwise ordinarily, to defer wilting off 
lesearch chaiges in the caily stages of anv project for the reason tha( 
many times these investigations cover a rathei long period and if the 
venture is not successful you aie confronted with a sizable exjienditure 
to be wiitten oft and if it la suecessfnl, it becomes quite a burden on the 
new V entui e 


One company manufaotiumg lubbei pioduots makes the following 
comment undei this bending m explanation of why it is impossible to 
charge leseaich costs to the products mvolved 
In addition to specihe projects, wlieie a definite return is possible we 
plan a ceitnin ainoimt of fundainental leseaioh to act as a stimulus for the 
whole depaitment and to attiaet and hold men of puielj scientifio bent 
DISTINCTION BETWEEN CAPITAL AND REVENUE - 
The essential pioblem m dealing with leseaich costs is the distinction 
between asvet and expense Those costs which can legitimately be classed 
as assets are piopeily earned on the balance sheet and liquidated over 
then expected useful life Those costs whose favoiable influence on 
futme revenues is problematical, at best should presumably be written 
off duimg the penod when meuned or as soon as thou significance for 
future lev enue has been adjudged negligible 
In the development of a new pioduot or improvement of an existing 
product costs aie mcuiied m the hope that futme pioduct costs are 
loweied oi earnings incieased Howevei, omnion vanes as to whether 
this IS a prmiei test for capitalizing Thus, Paton and Littleton (Intro 
duction to (joipoiate Accounting Standaida) state 


It IS Hometimes assumed that no expenditures may he capitalized (that 
IB, defeiiedl unless an increase in the volume of levenue or decrease m the 
cost pel levenue unit may be expected to appear as a result This position 
IS untenable Not infrequently additional investment in plant facilities is 
required when there is no prospect of eithei an expansion of revenue or 
a reduction of operating costs In working the lower levels of a mine for 
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example, it may be necessary, in Older to continue opeiations to install 
equipment not needed at earlier stages of the process of extraction To 
reter again to the gcueial test all costs prudently incurred ivliich can be 
leasonably associated ivith futuie production iie subject to deferment 
Needless to say no additional investment should be made unless the avail 
able data indicate that the entcipiise will be advantaged thereby — will be 
in a more tavoiable condition than would be the case if the proposed 
charges vere not incurred 

From any point of view, the lesultmg value of reseaich is intangible, 
and la tlicreioie accorded the same conservative tie itment as all in- 
tangibles The tests to be applied aie stated by Patou and Littleton 
as follows 

The general test oi tests to be applied to the various costs incurred m 
the particular peiiod to deteimine their disposition as deductions fiom 
current revenue on the one hand and deferied charges on the other niaj 
he readily indicated First does the charge in question repieseiit a bona 
fide cost an expendituie reasonably justified under all the ciioumstanceB’ 
If the answer is in the aflirraative the charge cannot well be tieiited as a 
loss, although it may still be a current deduction Second does the charge 
lepresent a factor from which a future benefit or contribution can leason 
ably be anticipated’ That is is the charge intrinsically associated with 
future revenues’ If the answer is again in the affirmatne the cost under 
consideration may be properly defeircd A ininoi test of some value is 
suggested by the question Is the charge of the regulaily and fiequently 
recurring type’ Foi costs of this natuxe theie is a presumption m favor 
of absorption in cuiient operations, due allowance being made foi oidiuary 
inventories and prepaid balances 

Maintenance of Competitive Position — ^In the ease wlieie seaich for 
a new 01 impioved pioduct has been successful the costs aie appio- 
pnately capitalized and liquidated ovei the peiiod duiing, which the new 
or impioved pioduct will be sold Yet m a highly competitive field 
in which every producei is doing his best to impiove his existing 
pioduct or peifect new ones the cost of such woik may meiely lesult 
in the maintenance of a concern’s same lelative position m the field 
Costs that meiely pievent degeneiation of one’s competitive position 
cannot often be justified as assets Piactical as well as theoietical eon- 
aideiations seem to indicate that these costs had beat be tieated as 
current expenses 

Increased Earning Capacity — If sufficient evidence is available oi 
the piepoudeiant judgment of qualified observeis is that new oi im- 
proved pioducts enable an organization to foige definitely ahead in 
terms of earnings it may be appropriate to defei oi to capitalize the 
costs of lesearch The meie probability ot increased earnings m tho 
near future, however, is not adequate evidence that such expected m- 
ciease m earnmgs is attnbutable to this paiticular intangible research 
cost All companies m the field may be eiqiected to expel lence increased 
mcome due to a cyclical rise m business In other vvoids capitalization 
must rest on the rathei clear but quite unproven giounds that the ex- 
pected increase m eainmgs is attnbutable to the influence of the new 
01 impioved product 

Again, a new product may have been perfected or an existing one 
impiovoQ but at a gieatei cost than the expected increased eaimngs 
would justify Undei such circumstances, only a "reasonable” amount 
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should be capitalized and the lemamder be charged as a current exnense 
All these uneeitamties and othei circumstances suuoundmg product 
research hav e led business men and accountants to charge off to current 
expense moie often than to defei oi capitalize research and development 
expenses 

EXTENT OF CAPITALIZATION —Reference to the table (pace 
1142) indicates the extent to which capitalization of each type of research 
and development expenses exists in industry Concerning the develop 
ment of new pioducts and the impiovement of existing product, existing 
practice indicates the conseriatism of business men in the face of all 
the uncertainties involved in lesearch costs Yet fundamentally it la 
just as possible to make a bad or a good investment m buildings or 
equipment as it is in lesearth woik The intangible nature of the results 
makes an easy solution impossible The same holds true in the develop 
ment of new manutacturing methods wheie the achievements of research 
in this field aie leflected in lowei costs or superior products The difiB 
culty of assigning any separate v alue to the mtegration of the parts of 
an organization or to the eflficiency with which a manufacturing or 
other pioeess may be carried on presents an almost insuperable obstacle 
to capitalizing such costs In addition new mnnufaotuimg methods have 
a habit of becoming fairly widely known within a comparatively short 
period of time The adv antages of the pioneer of these new methods are 
thus relatively short-lived As soon as knowledge of newer methods 
becomes at all widespread, the value of such methods tends to dis 
appear 

In connection with the development of new and special machinery 
a lecent NACA study shows that a majoiity capitalize this item| 
though piaotice vanes considerably Some comments aie as follows 
(NACA Bulletin vol 20) 

‘Capitalized when judged successful at fair replacement value balance 
to oveihcad’ 

“Normal value capitalized excess expense charged to oveihead ” 

“Cost of building a duplicate machine is capitalized balance of cost 
expensed ” 

‘Machines to be used as fixed assets in our factories are capitalized at 
an appraised value balance of cost being charged off as a development 
expense ” 

‘Time m expeiimental department ehaiged to expense but when gets 
to our special machine or toolroom departments these charges are capi 
talized ’ 

The inference fiom these comments is that it is the normal cost of 
manufactuiing new machines which is capitalized and that in the 
majority of cases the strictly reseaich and development costs connected 
with the new machine are absorbed in cuirenh costs 

Here again thcie appears to be little question as to the complete 
propnety of capitalizing the costs of construction of new and special 
machines j et the costs of experimental work that was necessary to the 
design of mnohmes are treated as current expenses in a majority of 
cases It IS not considered orthodox aceountmg to cairy machines at an 
asset value greater than cost to make, yet if the job had been given m 
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the beginning to a firm or company of engmeeimg specialists the cost 
of the inachmes must include the prelimmaiy work of research, design, 
and experimental work as well as the actual cost of manufacture Busi- 
nessmen and accountants have taken the conservative position but a 
faiily clear case can be made for capitaliring the entire amount, or at 
least such part of it as does not seem excessive oi out of reason In 
pait the feeling is that the advantage ot the new technique is in many 
instances transitoiy, since othei concerns quickly make similar or com 
parable impio\ementa, therefore the time ovei which these costs are 
liquidated is so short as to make capitalization oi deferment unwise or 
unnecessary It might be plausibly aigued that leseaich costs as such 
would have to be liquidated over a shorter period of time than the 
machine itself since the special advantage of the machine would be lost 
before its ordinary serviceability would have been depreciated 

SUCCESSFUL AND UNSUCCESSFUL RESEARCH —Pi esum 
ably all costs are assigned to products or Imes receiving the benefit if 
any reasonable basis of allocation can be found If leseaich and experi- 
mental work are entirely successful and can be capitalized, the costs can 
be allocated without too great difficulty If, however, the experimental 
work IS unsuccessful and all costa are charged to curient operations the 
assignment of total research costs for such projects to the costs of the 
product for the ouirent year raises the question of cost distortions This 
IS not too serious if the same amount is spent each year for lesearoh on 
a paiticulai pioduot When however, a project is undertaken only occa- 
sionally, the difficulty becomes greater especially if any significance is 
attached to the oompaiative relationships of the annual or monthly 
succession of costs per umt It is this diffioultv that has given rise to 
the rather common treatment of lesearch as a general expense to be 
earned as n separate charge to Profit and Loss or if charged to manu- 
facturing expense, it becomes a part of general overhead 

Cost of Failures — The cmrent piactice is almost unanimous m chaig- 
ing to current Piofit and Loss the costs of research and experimental 
work which does not achieve immediately usable results This is un- 
doubtedly conseivative practice But it is inevitable that in pioneeiing 
work every piojcct is not successful On the aveiage the favoiable 
results compensate for failures, otheiwise the whole program has been 
unwisely undertalen or contmiied In many instances expeiimental 
woik may be earned on over two or moie fiscal periods before its final 
results can be evaluated Some failures aie almost inevitable in the 
series Some entei puses spread the total research cost over the esti- 
mated value of the successful developments, thus making detailed 
records unnecessary The propriety of capitalizing the value of the 
good ones with the total costs including the costs of the unsuccessful 
ones depends in part on the piecise circumstances in an individual case 
Where leseaich toward a paiticulai objective is rathei long and com- 
plex, the costs may reasonably be defeired Concerning this point, Paton 
and Littleton, cited earlier, state 

Particular expenditures made in acquiring and developing property 
often appear to have been unproductive \vhen considered individually Yet 
they must be treated as valid costs incurred when viewed m the light of 
the entue situation Thus, the drilling of one or more dry holes m the 
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IIS event the cost of such drilling should be treated a( 
ind ultimatelj of revenue) rather than a loss It do 
DTvevei that ill advised costs should be reported as i: 


Hence the objectives must be clearly visualized and not too narrowly 
interpreted Excessive conservatism can give use to balance sheet 
values quite as distorted as undue optimism Kester (Advanced Ac 
counting) makes a similai point concerning patents developed within 
the plant 

When the patent is not purchased from outside but is developed within 
the plant itself onlj the costa of developing and securing the patent are 
proper charges to the asset as constituting its value In many concerns an 
experimental laboratory is maintained for the purpose of working out 
impioved methods and devices Much of the work of such a lahoratoiv w 
often fruitless so far ns patentable dences are concerned but the portion 
of the cost of the work clearly allocable to such patents as are developed 
should be charged as costs of those patents If the work of such a labors 
toiy is devoted exclusively to the development of patents then a strong 
case can be made foi the aigument that the entire cost becomes a proper 
ohaige to whatever patents result from the effort 
This geneial statement is tempered by the comment that 
It IS undoubtedly sound policy to charge against revenues the costs of 
abandoned piojeets and to eniry forward as assets those projects in process 
which give good promise of ultimate fruition or which have been devel 
oped so slightly ns to give no basis for judgment to outcome 


In short lesearch costs may be deferred if there is oleai evidence 
that its benefits will extend to futuie operations Such evidence is often 
difficult to obtain It seems to be widely accepted that this would apply 
to successful exiieumental work Wheie no cleai out lesults are ob 
tamed most autlioiities would leoommend that it be charged to ounent 
operations Theie are modifying conditions which may apply to oer 
tarn oases Wheie a few failures aie to be expected in a long sequence 
of research piojects directed toward a lather definite goal, it may be 
argued that if the ventuie as a whole is successful, the costs allocable to 
failures m the senes may be capitalized as a psit of cost of successful 
episodes This would be lestncted by most authorities to those cases 
where experimental projects were so mterconnected as to form a unit 
when taken togethei 

In pure research the obieetiv'-es are broadei and less closely directed 
to a giv en goal The lesults if successful may or may not be of any 
immediate use m developing a company’s products It does have prestige 
value how ev er and may contnbute generously to the creation of valu 
able goodwill Goodwill of that sort, howevei, is almost never given 
recognition in the accounts In pure leseaich, the ability to assign the 
costs of research to products v^hich may be developed by additional 
and moie specific research is very difficult One piojeot m pure lesearch 
may conceivably give rise to a whole senes of new products hence the 
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apportionment of the cost of pure lesearch is almost impossible except 
on B puiely arbitraiy basis Furtheimoie, the results of puie lesearon 
may remain appaiently valueless for se\eial yeais until latei research 
may disclose then usefulness Since pure leseaich is basic in nature, 
this 13 very likely to be true This time lag and the impossibility in 
many oases of perceiving the true value of the results are not con- 
ducive to capitalization Such uncertainties are not desiiable character- 
istics of assets 


research costs and intangibles —Research and the 

results of lesoarch involve intangible factors Yang (Goodwill and 
Other Intangibles) has given a veiy useful summary statement m this 
connection of the problem of mtangibles in general 


It IB often thought that goodwill and patents mvannhh possess some 
ralue regal dless of their influence on the opezatjon of the business ivhereas 
in reality they are valuable only so long as and to the extent that they 
are not similarly possessed by every field of business To a ceitain extent 
both of these are piesumed to exist m every business and it is only when 
they exist in an amount greater than what is accessible to a normal com 
pctitor that they come to possess an effective importance for the business 
entrepreneur Likewise in the case of a monopoly right such as a patent 
it IS eiident that in order to have value the patent must actually be such 
as to enable its owner to deriie an advantage by reason of its possession 
As a corollary to the above it may be mentioned in tins connection that 
a right or propel ty belongs to the category of intangible assets on^ as 
long as it remains a source of differential oi monopoly adiantnge When 
the right or condition becomes an item of necessary coat for the operation 
of husiiiesa i e when it becomes by virtue of industrial development or 
change of legal policy a common adjunct of an oidinary business it ceases 
to be an intangible asset 


Hence it is seen that value of intangibles beam no definite relation 
to the cost of then development This is natural m view of their dif- 
ferential and monopolistic character If advantage could be oieated by 
cost directly it would before long cease to be an advantage Yang 
fuithei points out that a concern with largei appropriations foi re- 
search laboratories ordmaiily secuies a lelatively largei number of 
inventions, but it is not uncommon to find large sums of money spent 
without a single notewoithy accomplishment m this diiection and m 
such oases it is quite misleading to base pioperty values of the business 
diipctly on the amount of annual appropiiations The fact is that sue 
cess in the deielopment of intangibles depends primarily on peisonal 
skill and only indirectly on the means or resources available Peisonal 
skill may be reinfoiced and rendered more effective thiough the develop 
ment of facilities foi research and experimentation but the amount of 
the expenditme on this account is no reliable measuie of the results that 
ensue in an individual case 


APPRAISAL VALUE — It is characteiistic of research that the 
\ alue of the result is uncertam, and may or may not have consequences 
commensuiate with the outlays This necessitates appiaisals of the value 
of the results It appeals to be the geneial lule that assets should not 
be included m a balance sheet at the time of acquisition at a cost greatei 
than the cost puce reached by unrestricted negotiations between inde- 
pendent parties Wheie such an objective cost is not available, the 
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closest appro-umation to it is the most suitable A leseaioh project 
whose cost IS moie than its current market value (or a caieful approxi 
mation of it) should be capitalized or deferred only to the extent of its 
fan maiket value, the remainder is charged to Piofit and Loss of the 
cuirent jeai When on the contrary, results were \eiy valuable and 
achieved at low cost, it would theoretically be appropiiate to include 
them as assets at appraised \alue Paton and Littleton write (Intro 
duotion to Corporate Accounting Standards) 


-1 the basis of „„„„ 

amount of monej which would unquestionably be necessary to acquire the 
resource in its established commercial status in lieu of an actual bar 


kized for writing up assets tc — - — 

expectations or for opening the records to estimates Uw. oy 

oouclusiie etidence It is purely a question of establishing a dependable 
starting point for resow ces hating a clear out commeicial value that have 
been acquired under extraordinary conditions 


The N A C A survey, cited earlier, shows that about 40% of the com 
panies capitalize appraisal value when less than cost It also appears 
that even in successful deielopments the amount capitalized in many 
oases is not the full amount of the expenditure for development, but 
a smallei, moie conseuatne figure based on an appraisal of the value 
of the detelopment Use of appraisal value m some oases can be de 
soiibed as a means of separating development cost fiom manufacturing 
cost, so that manufacturmg cost may be capitalized and development 
cost written off 


RESEARCH COSTS AND TAXATION —In general it appears 
that the distinction between capital and revenue expenditures foi tax 
pui poses closely paiallels that followed in good accounting piaotioe 
Tax officials and eouits are hesitant to attempt a geneial definition of 
this diffeientiation In the American Seating Co case (4 BTA 649) 
it IS stated that 

In the ordinary conduct of a manufacturing business the differentiation 
of capital expenditures and operating expense disbursements is largely a 
mutter of sound discretion and experienced business judgment The divid 
mg line between the two classes cannot be defined by statute and so fai 
as has come to our attention no court has ever yet attempted to make a 
definition that can apply to any case except the one under review 

In a long senes of decisions the Boaid of Tax Appeals has held that 
costs of developmg patents seciet processes formulae, etc are capital 
expenditures and cannot be deducted as ordinary and necessary busi 
ness expenses (Gilliam Mfg Co 1 BTA 967, Goodell-Piatt Co, 3 
BTA 30, Beaumont Co 3 BTA 822, John F Canning, 29 BTA 
99, Claude Neon Lights, Inc, 36 BTA 424) These costs are subject 
to depreciation when the period of usefulness of the asset may be esti 
mated from experience with reasonable accuiacy 

When it can be established that research costa have been completely 
unsuccessful and tests of failure can be sustained dmmg the fiscal peiiod 
in which expenditures have been made, the expenditures aie deductible 
from gross income (H L Strong, 14 B T A 902 ) When, howevei, it 
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lot immediately apparent that the results are without value, the pre- 
iption IS that research costs will be treated as capital expenditures 
at a later time it is established to the satisfaction of the Commis- 
aer that the results of such expenditures are without value, a loss 
V be claimed (Angler, 17 BTA 1081, Perme et al 22 BT A 201 
ne Products Co, Inc, 24 BTA 194, Dresser Mfg Co, 40 BTA 


341 ) 
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Basic Considerations and Definitions 

IMPORTANCE OF PLANT ACCOUNTING —Fixed plant ac 
counting includes two subjects of piime impoitance 

1 Plant asset letord keeping 

2 Depi eolation accounting 

These repiesent the joint caie of the ost accountant, the engineer, 
and the general accountant The cost accountant must have sufficient 
familiarity with both these subjects, even though he is not peisonally 
conceined with keeping the records In geneial, the engineer is con- 
oenied with estimating the life of the asset, the late of obsolescence, and 
its mamtenance The general accounting depaitment is among other 
things, concerned with the keeping of the plant reooids From the pomt 
of view of cost accounting the above subjects assume direct importance, 
first, because some plant expenses are distributed on tlie basis of piop- 
erly values in the diJfeient departments and, secondly, because deprecia- 
tion and the allied obsolescence of plant piopeity and equipment used 
in manufacturing is an element m the cost of production The informa- 
tion requned to cany out these objectives is found m the propeity 
leooids 

The material pieaented in this section is tempered to meet the needs 
of the cost accountant m his day-by day work m his lelations to the 
plant engineer and the general accountant A complete discussion of all 
aspects of depreciation accounting maj be found m Section 13 of the 
Accountants’ Handbook (3id Ed ), William A Paton, Editor Some 
passages of the mateiial m this section are taken diiectly from that 
souice, some are paiaphrased some amplified, but m general the mate- 
iial IS adapted to the needs of the cost accountant 

Modern mass production requires the tying up of laige amounts of 
capital m fixed assets Avery (Accountmg for Depreciable Fixed Assets) 
presents a table showing peicentages of total assets represented by fixed 
plant property for fourteen selected gioups This table shows a range 
of from 27% for slaughtering and meat packing to 86% foi utilities 
Hossaok presents a similai table (N A C A Year Book, 1936) for ten 
anonymous companies chosen at random The percentage ot net capital 
assets to total assets varies from a low of 30% to a high of 75% (Fig 1) 
1165 
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Kind of Companj 

Heavj mathmeiy inanufaLtuier 
Meat pad mg 
Oil oompany 
Steel pioducei 
Steel producer 
Tractoi iiiamilactnrer 
Automobile manufacture! 
Automobile mnuuf aotui er 
Rubber eompanj 
Food pioducts 
Ai et ages 


Total Ass 


$ 71 642 000 

353 802 000 
150 697 000 
074 040,000 
2,142 082,000 
44 338 000 
1,179 426,000 
00 379,000 
202 031,000 
207 072 000 


llQ 1 Fixed Property Investment (averages for 1930 to 1935) 


TYPES OF EXPENDITURES -Chuich (Manufaotmmg Costs 
and Accounts) classifies etpenditures foi pui chases into three gioups 
fiom a costing viewpoint, namels 

1 Pi rchases chaigeable immediately to pioduotion such as labor rent 

and taxes ’ 

2 Purchases chaigeable eventually, but not immediately Raw mite 
iialb and supplies aie examples of this 

3 Purchases chargeable only by periodic instalments 

The first gioup lepresents values measured chiefly by time and must 
necessaiily be consumed within the time limit, oi the payment has no 
economic value In the second gioup mateiials and supplies aie pur 
chased m bulk and kept as mventoiy until consumed in pioduotion 
The last group includes pui chases whose value diminishes ^owly, bj 
periodic chaigeS foi depieoiation included m the cost of production 
Withm this class belongs all capital investment, such as buildings, 
mnohmeiy, equipment tools Each of these diffeis m its late of dimmish 
ing value and thus each may be chained to cost at a diffeient late 


TERMINOLOGY — Published balance sheets vaiy gieatly as to the 
designation and classification of fixed assets Attempts hav e been made 
by tiade associations and others to establish standaid terminology The 
followmg definitions aie intended as a guide m setting up the factory’s 
glossary, and may be modified oi condensed to suit local conditions 
Plant — Accoidmg to accounting teimmology, plant is a broad teim 
which moludes land buildings, machinerv equipment, fiiimture etc 
Howevei Paton (Advanced Accounting) limits the teim to structures 
and to equipment, thus excluding land Hence it would seem that in 
Its widest sense, plant is synonymous with fixed assets Even with land 
excluded, it IB still equivalent to the common designation "buildings and 
equipnaent ” 

Equipment— This ooveis the machmeiy, tools, furnaces, appaiatus, 
and appliances used in cariying on the mdustiial process 
Fixed Assets — This is a geneial teim coveiing all those physical 
facilities necessary foi the conduct of the business They lepiesent, in 
the language of the economist, the durable pioducers’ goods, that is, 


Sec 22] BASIC CON-SIDBRATIONS AND DEFINITIONS 1167 

the capital assets of a business leqiuied to cieate a pioduct foi sale 
According to Taylor & Millei (Intermediate Accounting) they cover 

those assets ■which, are acquired with the intention of retaining them for 
use tluoughout their noimal hfe They me not puiehased foi lesale It is 
then use and the sei vices they render in connection with the conduct of 
regidar opei ations of the business that determine their proper classification 
as fi^ed assets 

Additions — By additions is usually meant, m the case of buildings 
and other struotuies, new and separate units and extensions of existing 
units A new building is cleaily an addition to piopeity, likewise the 
election of a new wing oi othei extension commonly lates as an addi- 
tion In the case of equipment, bimilaily, additions lepiesent new and 
distinct units, or extensions such as fiequently arise in connection with 
such assets as water jnams, powei lines, etc 

Improvements or Betterments — The usual definition of improve- 
ments has an engineeiing basis That is, by an impiov ement is generally 
meant an alteration oi structuial change in a building or unit of 
equipment which lesults in a better piece of piMeity m the sense of 
greatei duiability or increased productivity or einciencv Foi example 
the leplaoemenfc of a shingle loof on a building by a slate oi metal 
loof would be deemed an impiovement The leplacement of an entile 
unit by a moie up-to date and efficient type of asset is also often 
referred to as an impiovement 

Newlove, Smith, and White (Intermediate Accounting) define better- 
ments as “a replacement of an existing asset or unit ol an existing asset 
by an improved or superioi pait oi umt” These authoiitica add 
'Usually the betteiment lesults not only m an mcieased cost valuation 
of the asset but also in a more pioductive, more efficient, oi longei-lived 
piopeity” 

Renewals — Marston and Agg (Engineering Valuation) define re- 
newals of physical units of mdustrial pioperty as then leplaoements it 
retii ement by substantially duplicate units 

Replacements — Ordinaiily, leplaoements are capital expenditures, 
the teim being used as a synonym for renewals, that is, a substitution 
of one asset by a new one of substantially the same capacity Bulletin 
P of the Bmeau of Internal Revenue advises the following treatment 

As a practical matter, it is permissible to charge the cost of rehabilita 
tions 01 small replacements directly to the depicoiation leserve leaving 
the capital account undisturbed provided there has been no material 
change in price levels and no substantial impiovement m the new equip 
ment Replacements in the natuie of betterments, however, should always 
ho added to the depreciable asset account 

Repairs — ^Bulletin P, cited above, defines repaiis as 

(Iishursements which neithei materially add to the value of the property 
nor appreciably piolong its life but merely keep it in an ordinarily effl 
cient opeiating condition 
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Control of Capital Assets 

METHODS OF ACQUISITION -Upon organizatmn f 
busmesa, It IS usually necessaiy to acquiie Lrtam^Sg* hpfn°^ 

Factoiies ieqimo sites, buildings machmeiy, furmtme etc wKU 
mg oi wholpale conceins need waiehousmg, sWoom ^ 
faci ities before meichandise inventoiies aie retired T» 

Millei (Intermediate Accounting) list the more Taylor and 

acquisition of these necessary facilities of 

1 Bj outiight purchase 

a Full cash payment being made at once 
b Part cash payment doum ivith balance on account i 

gomissoiy notes, proiided m a so called purchase mon^mmY 
0 Full payment being made b\ issuance of shares of stnnl 

2 BySSioS 

3 By execution of conditional sale contract 

4 by lease agreement or land contiact 

5 By donation 
0 By disooiery 

The cost of assets pui chased outiight is eiidenoed bv tho ■,= j > 
inioioe at time of acquisition or by the written agreement or cnn?°“'i 

KSX Jsra & “3 

site IS chaiged to the Land account ^ acquued plant 

the cost of fixed assets built for a concern’s own 
use must be obtained fiom cost ipcoids The actual cost of m„+ 
used, label costs inclined, and reasonable application of ^ovlrS'e^ 
for ^dLW® component parts of the total cost of the assets No chafes 
for idle time oi idle plant capacity may be included and no profit mfv 
be 1 ealized by a company upon work done foi and by iLlf ^ 

The Amenean Institute of Laundeiing (Manual for Uniform System 

Cost of Land 

1 Jhe original purchase price 

2 Lost of registering title 

3 Cost of recoiding fees 

4 Broker’s commission 
6 Attomej s fees 

6 Any other cost incidental to purchase 
Power Plant Machinery and Equipment 

1 The original purchase price 

2 ii eight 

3 Insurance in transit 

r railroad terminal to plant 

J Installation dial ges— mechanics electricians, steam fitters, etc 

BUDGETING CAPITAL EXPENDITURES -In a large cor 
poiation some cooidmated plan oi system is necessaiy to tabukte the 
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plant needs and oonstmct building and lepaii progiama These are 
vftiiously known as the yeaily budget constiuction piogiam expansion 
schedule, lepaii budget, and maintenance piogram Requests for author- 
ization to make expenditures for phyBicat property should give the 
following information 

1 Purpose of the expenditure 

2 Estimate of cost 

3 Loss on properties to be retired 

i Annual addition to depreciation, taxes, and insurance 

5 Sa\ing3 to be effected 

One laige manufaotmei with many operating plants has issued lules 
of proceduie foi the yearly budding and lepaii program, m oidei to 
control capital asset costs The following is a summary of the geneial 
instiuctions to ail plant supeimtendents 

Each division is expected to submit a budget on Eig 2 by November 1 
of each jear Based on each divisions estimate of the extent of its opera 
tions for the succeeding calendar jear the budget forecasts the total 
amount it is called upon to expend during that jear The items included 
are all major oi infretiuent repairs extensions and replacements to plant 
and equipment for the succeeding j ear A specific amount as ‘ Sundries 
or Misoellaueous” is to be included for items under |400 and also for 
those not determinable when the budget is piepaied Items in the budget 
are classified as follows 

1 Necessary, things which have to be done irrespective of the trend of 
hiismess 

2 Optional things which may or may not have to he done depending 
upon the trend of business 

Wlien the budget is submitted approval of specific items of $1 500 or 
orer is requested on Eig 3 Capital and infrequent repair expenditiiies 
not approved when the budget is submitted of $400 or ovei must be le 
quested as needed on Fig 3 When expenditmes neeessarj to complete a 
specifle item exceed the approved amount by 5% oi more an additional 
Fig 3 request must he submitted The aiiditoi of each division advises liis 
opeiating department when appropriations aie overexpended to the extent 
ot requiring additional on Fig 3 

Approval — Appropriations involving an outlay of $I 500 or more musi, 
have the approval of the executive committee or board of directors ot the 
division oonoained Items requiring an outlay of less than $1 500 may be 
approved by the president of the division interested 

Control of Costs — To state estimated cost of work, construction ma 
olunery, or equipment the operating official oi superintendent, when pos 
sible must obtain at least three bids for estimating purposes After the 
appiopriation has been approved requisition for equipment amounting to 
more than $200 and construction to more than $600 accompanied by the 
bids are sent to the general purchasing agent Piiiehases aie made direct 
or locally as occasion wai rants 

Routing of Forms — The original and two copies, after appioval by the 
piesident of the division concerned are sent to the president of the mam 
division The original and one copy are returned to the division the 
original to be for the division president and the copy foi the division 
accounting department One copy is retained in the mam office for the use 
of the general purchasing agent and the accounting department When 
Fig 3 does not require executive authority, one signed copy is sent to the 
piesident of the main division and is passed on to the purchasing de 
partment 



President The 



Fis 2 Annua! 


The back of Fig 3, m addition to general instructions, provides spaces 
foi the signatures of 


1 Plant manager or superinte 

2 Vice president 

3 President 

4 Controller He also indica 
depi eolation rate per jeai 

5 Chief of construction and 
reasons for his recommend! 

6 Seoretaiy who certifies the 
such approval is required 


ites the account to be charged and the 
maintenance department, together with 
nppioial of the hoard of directors wheie 


Lemley (NA CA Year Book, 1928) discusses the procedure for a dif 
feient manufactuimg company 
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A single appiopiiation foim is used all appiopiiations being divided 
into four groups, depending upon their size The foim is handled as 
follows There aie six copies of the foim, the top one being a work sheet 
which IS used by a typist in making out the remainmg five copies Sig- 
nature spaces aie provided for the plant manager, general manager 
president or chairman Different copies of the appioved form sene as 

1 Authorization to start project 

2 Notification to 

a Property reooids department which indicates account to he 
charged 

h Plant, as authority foi expenditure 
c Accounting department 

All appiopiiations are numbeied and filed aerially, a separate senes ot 
numbers being maintamed foi different types of appiopriations Ex- 
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PiQ 3 Appiopiiation Request 


penditurea authouzed by an appropriation aie not peimitted after the 
expiration date, if the work or pioject contemplated by the appropna 
tion IS not completed before the oiiginal expuation date, an extension 
of time must be secured 
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In case work has not been started contracts let, oi pui chase orders 
issued within 90 days after fanal appro\ al of a request foi appropriation, 
the appropriation is automatically canceled and a new appiopriation is 
requiied should it be desiied to proceed with the pioject 

If the amount authorized by the appropriation is not sufficient to com- 
plete the project, an “additional appropriation” must be secured before 
additional money can be expended 

CONSTRUCTION AND ACQUISITION PROCEDURE —In 

large oiganizations which undertake much of their own construction, 
eitliei leplacements oi additions and betterments, a special procedure 
must be worked out to insure propel administration and accounting for 
consti notion The first step is the issue of the authoiization job ordei 
or work ordei, as it is variously called This co\ers natuie of work 
classified estimated cost, estimated time required, and other details 
Usuallji also, the forms piovide for a lecoiding of the actual expendi- 
tures incurred together with lemoval costs, salvage etc A job order 
ledger oonti oiled by a “construction m pi ogress” account, is often 
used to which postings are made regulaily as the woik progresses As 
authonzations are completed they aie placed m a special file for lefei- 
enoe with supporting memoranda attached After a job is completed, 
the cost must be distributed to the proper accounts Pigs 4 and 5 show 
two of the forms used by a papei manufacturer in connection with 
oonstniction jobs 

Pigs 6 to 9 and their desciiptions, taken fiom Sabers (Depieciation 
Principles and Applications) illustiate some of the forms used by a 
steel corporation in connection with the acquisition of fixed assets 
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1 When an addition to fixed assets is being coiisidued a detailed esti 
mate is picpaied (big 6) 

2 If after study and revision of estimate the project is approved an 
appropriation reguest is prepared (Fig 7) 

3 The engineering department issues purchase requisitions for mate 
rials and work to be done by eontractors and the puichasing depart 
raent sends out inquiries for bids After determining who shall 
supply materials or peiform specified work formal purchase orders 
are issued or contracts executed 

i Storeskeepers and receiving clerks receive copies of purchase requi 
Eitions Against these thej cheek materials when received and report 
anj discrepancy as to quantity quality variations from drawing etc 

5 A leeord of contracts and orders is maintained by engineering 
department for leady reference and aid in checl ing materials enter 
mg into construction schedule and approving bills chargeable to 
construction 

6 The accounting department assiCTs a series of woik order numbers 
to each construction program The engineering department issues 
the woik order (Fig 8) together with neoessaiy drawings to the 
superintendent of construction oi other party or depaitment m 
charge A separate order is issued for each unit on which it is 
desired to secure a cost 

7 Costs foi each work order aie accumulated on a unit cost record 
(Fig 9) This form repiesents the subsidiary ledger controlled bj 
the construction in progress account in the general ledger As work 
is completed the items are transferred from this ledger to a “perma 
nent assets ledger which is controlled in the geneial ledger The 
costs aooumulated in I'lg 9 are also the basis of entry to the final 
record of pioperty 

8 The property record is lepresented by a subsidiary ledgei classified 
on a group basis and controlled by the accounts representing the 
permanent assets In turn this record is supported by a detailed 
unit record 



FlO 6 Detailed Estimate of Plant Appropriation 


In the case of one manufactuier, so-called work orders are used for 
plant appiopiiationsj job orders for repair appropriations Expendituies 
are accumulated and closed out to pioperty accounts oi maintenance 
account as indicated on the appropriation 
All completed work ordeis and job orders clear tliiough the account- 
ing department, w'hicli checks them, posts to control accounts and for- 
waids them to piopeity lecorda department, where they are checked 
and entered against the various appropriations, corrections, and adjust- 
ments made where necessary, and detail postmgs made to tho propeity 
ledgers 
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Appropriation and Expenditure Statements — In the same company 
each month, each plant sends to accounting and pioperty recoids de- 
paitment a statement showing the status of each appropriation author- 
ized The pioperty lecoids depaitment then piepares a complete ap- 
piopiiation and expenditme statement showing the numbei and date 
of each appropriation, description of work authorized, amount author- 
ized in preceding years, expenditures to end of preceding year, amount 
authorized this year and unexpended balance carried over fiom preced- 
ing year new money expended this period, total expenditures this year 
and to date, unexpended balance, and overdiaft Copies of this report 
go to the piesident oi chairman, general manager, treasurer, accountmg 
depaitment, and the plant 

RETIREMENT PROCEDURE — On the occasion of each out^ 
right abandonment oi retirement, oi periodically as a result of a sys- 
tematic inspection, formal retirement ordeis should be issued by some 
responsible offioei, as a basis for the accounting entries One method 
13 to use multi-sheet forms, with work sheet attached, of the same size 
and collated in the same manner as appiopiiation forms, which are 
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used to authorize and to lecord withdiawal, sale, scrapping, or other 
disposal of piopertiea They lecjmto the same appio\als and aie routed 
in the same mannei as appiopiiation foims At the bottom of the first 
two sheets is a jouinal entiy form to co\er accounting, one of these 
sheets bemg for use of the accounting depaitment and the othei for the 
propel ty leooids department The pioperty records depaitment identi- 
fies items shown m this lepoit, puces same, computes debits to specific 
depieciation and obsolescence accounts and the credits to property 
accounts and withdrawals fiom investment 


Plant Accounts 

need for systematic records and procedures 

—In recent yeais consideiable progiess has been made particularly 
in the mdiistnal field, in the development of good plant piactice •with 
respect to the maintenance of adequate records and pioocdures in order 
to aeouie effective oontiol ovei, and piopei accounting foi, fixed assets 
Among the special influences which have contributed to this develop- 
ment are the increasingly stringent requirements of the Tieasurj De- 
partment in connection with income tax returns and the activities of 
the Securities and Exchange Commission 
CLASSIFICATION AND IDENTIFICATION OF PHYSICAL 
PROPERTY — The Chambei of Commerce of the United States m a 
special bulletm emphasizes the importance of propel clasaifioalion 
Pioper olassifloation is a prerequisite for pioper recording of deprecia 
tion it is not unusual to find assets grouped under such geiieial captions 
as 'Tiuildings ” “machinery " and “equipment.” -without anything by way of 
systematic supporting records The term “buildings ’ may include wood 
concrete steel or buck structures designed for heavy or light use, it maj 
include tenoing wood bins docks drainage systems etc ‘Machinery’ may 
comprise electrical generators and steam engines hydraulic presses and 
steam hammers lathes planers boring and muling machines ■woodworling 
machinery and small tools The “equipment’ may vaiy fioin a locomotive 
to a pickling tank, from glass furnaces to file systems The span of useful 
life of these assets may vary fiom thiee to thiity years or more yet all 
will be given the same rate of depreciation In such situations it is usually 
impossible to determine the gross bool value depieciation loserve oi the 
undepreciated value of any specific item or type of piopeity 
The costs (or other piopei values) of buildings and equipment should 
be classified m broad gioups in the general ledger, or in an intermediate 
ledger, contiolled by one or more accounts in the geneial ledger The 
principal bases on which this classification should be effected are 

1 Function or use 

2 Probable length of life 

3 Location 

i Structural charactei 

A typical gioiiping of propeity accounts on a functional basis is 

1 Land and land impiovements 

2 Buildings and fixed building equipment 

3 Power plant and power equipment 

i Machmeiy 
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6 Motors 

6 Eictory imnitme and fixtures 

7 Manufacturing equipment 

8 Peimunent tools 

9 Internal transportation equipment 

10 Office furniture 

11 Transportation and delivery equipment 
32 Sundry equipment 


Classification by location is usually suboidmate to classification bv 
use 01 function Classification by length of life and physical chaiacter 
can be combined with classification m terms of use Classification bv 
departments means substantially the same thmg as classification bv 
function ■' 

The ohait of accounts for fixed assets lecommended by the American 
Petroleum Institute lecogmzes the following depaitments 


2 

i 

5 


Pi eduction 
Natural gasoline 
Pipe line 
Storage 
Refan eij 


6 Tank ear 

7 Marine 

8 Marketing 

0 Other operating 
10 Administi ative 


This chart piovides a complete classification of depreciation reseives 
matohmg the classification of cost of piopeitj, a commendable feature 

Aveiy (Accounting for Depieciable Fixed Assets) emphasizes the im 
portanoe of classification as a basis foi sound accounting and contiol of 
plant property and presents seieial illustiative charts of accounts for 
plant property 

The various trade assooiations recommend uniform classification svs 
terns foi the member companies Mooie (NACA Year Book, 1034) 
gives the classification of plant assets lecommended m the Standard 
Accounting and Cost System foi the Electrical Manufactuiing Industry 
(Fig 10) Each plant should adopt the classification best suited foi the 
particular fixed assets owned The Treasury Department (Bulletin F) 
states the most generally used classification as “Buildings, Machinery 
and Equipment, Office Furniture and Fixtuies, and Transportation 
Equipment ” 

The Ameiican Institute of Laundeimg has woiked out an account 
classification system varying in complexity with the size of the mdi 
vidual laundiy (Special Report #113, 1038) 

Account classifications 

1 Simplified Laundries doing less than $600 weekly volume 

2 Intermediate Laundiies doing between $500 and $1 200 weekly 
volume 

3 Standards Laundries doing between $1,200 and $6 000 weekly 
volume 

4 Detailed Laundries doing more than $5,000 weekly volume 
Standard and detailed asset and reserve accounts 

113 Land and Impiovements 

114 Buildings 

116 Power Plant Machmeiy and Equipment 

116 Laundry Maehineiy and Equipment 

117 Diy Cleaning Machinery and Equipment 
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CLASSIFICATION OF FLINT ASSETS AND DBPEECIATION 
RATES 

(Recommended m the Standard Accounting and Cost System 
foi the Electrical Manutaetuiing Industry) 


Glassification 

Land 


Gbadino and Assessments 

BUILDINQ AAD StRUOTCRES 

1331 Buildings, Wood, Sheet Iron and Stucco 
Buildings Brick and Wood 
Buildings Steel and Concrete 
1132 Structures 

1134 General Service Piping and Wiring 


Machinery and Tools 

1141 Machinery 

1142 Bleotrioal Apparatus 

1143 Ovens and Furnaces 

1144 Conveyoi Equipment 

1145 Small Tools 

1140 Electiical Aoeessoiies 

1147 Molds Jigs Dies and Special 

1148 Metal Flasks 

Cast Iron and Steel 
Channel and Rolled Steel 
Aluminum 


Tools 


Foundations and Installaiion 
1161 Foundations — Machinery and Electrical Appaiatus 
1152 Installations — ^Machinery and Electrical Apparatus 


1 URNITDBB AND FIXTURES 

1161 Factory Fixtures and Equipment 
1102 Furniture and Appliances in Faetoiy Offices 
Transportation System 

1171 Roads and Sidewalks 

1172 Railway Tracks and Oveihead Equipment 

1173 Rolling Stock 

1174 Automobiles and Tiueks (Gas) 

1176 Electrical Vehicles and Traileis 
1176 Other Conveyances 


Patterns and Drawings 

1181 Patterns (a) 

1182 Drawings (a) 

Unitnished Plant 0 

(a) It IS contemplated that the cost of molds pgs punches dies and 
special tools and cost of patterns and drawings will be charged 
to 172 — Unliquidated Development hud Complaints and liqui 
dated by charges to the cost of production to which they apply 
At the option of the company these expenditures may be entered 
directly against indirect manufacturing expense accounts 


Fig 10 Classification of Plant Assets 
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118 Other Plant Machineiy and Equipment 
110 Collection and Delivery — Trucks 

120 Collection and Delivery — Other Equipment 

121 Other Asset Accounts 

(Note “Eeserve for Well Depreciation” is earned for account 111 
“Eeserves for Depreciation for accounts 114 through 120, and ‘P 
seiTe for Office Equipment ’ foi account 121 ) ““ 


data The member plant, using the standard classification, can thus be 
compaied directly with the average of otheis within the appiopnate 
class foi opeiiting costs and efficiencies 
Giouse givms an outline of the numeiical unit classification used by 
his company, both as a means of identifying the items and segiesatmc 
them foi accounting control (N A C A Yeai Book, 1928) 

The entire plant was first classified into thiee general groups uamelv 
Land Biuldmcs, and Machinery and Equipment The land group required 
no further suhdiviaion The buildings gioup includes all buiHings and 
other oonstiuction items and is subdivided, each building bemg assigned a 
number from 1 to 00 The machmeiy and equipment gioup was subdivided 
by departments each department being numbered fiom 100 up Within 
the foregoing limits theiefoie oui numerical classification enables us to 
numbei each building consecutively within the limits 1 to 90 and the mis 
oellaneous construction items from 91 to 99 and with respect to machinery 
and equipment, manutactiiiing departments are assigned depaitmeut num 
hers fiom 100 to 148, and seivice and miscellaneous depaitmeuts aie as 
signed depaitment nnmbeis fiom 149 up 
Bach building and each depaitment are further subdivided into individ 
ual units of constmction oi machmeiv and equipment and decimal sub 
numbers assigned to each unit foi example each building is subdivided 
as follows 01 Excavation 02 Foundation 04 Masonrv 07 Iron Con 
struction 08 Wood Constmction 11 Windows and Doors 12 Sheet 
Metal Work, 13 Roofing and so on 
The complete unit number assigned to each of these subdivisions would 
be for example 4 08 as representing Wood Constmction in Building No 4 
With respect to unit classification of machmeiy and equipment as mdi 
oated above, a department numbei is assigned to each depaitment and in 
ease of manufacturing departments this is done in the order of manufac 
timing processes as neaily as possible Subdivisions are assigned in each 
department from 01 np, an individual number being assigned to each 
specific machine or equipment unit contained theiein Bj way of furthei 
illustration the unit numbei which might be assigned to a mill would be 
101 04 as indicating unit No 4 m the millroom 
With respect to certain classes of equipment it Was not practicable to 
assign an individual unit number to each item, as for example, oiants aud 
hoists lasts and molds permanent tools foundry patterns furniture and 
fixtures, plans tracings and di aw mgs tanks kettles and vats and the like 
Such items therefore are classified into three respective groups by depart 
meiits and to each group is assigned a thiee digit subunit number, for 
example, all cranes and hoists in the millroom would be designated by the 
unit number 101 001 


PLANT AND DEPRECIATION SCHEDULES— S E C RE 
QUIREMENTS — ^The foUowang outlines the requirements of the 
Securities and Exchange Commission with respect to plant and depre 
ciation schedules in legistration statements 
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yeaily additions and disposal of capital assets Gioiise (NACA 1 
letm vol 11) list= foui majoi purposes foi detailed piopeity ledgei's ' 


1 The need for suppoiting detail with lespect to capital investmpm 
accounts 

2 The basis for more accmate depieciation charges and conseauPTit 
effect on cost of operation 

3 A more accurate basis foi determiniuf, insurable values and 

substantiating claims for losses sustained ^ 

4 A more sound basis for tax returns both income and propeity 

To these the Metiopolitan Life Insuianoe Company m a snecai 
bulletin adds the following 


1 To piomoto opeiatmg efficiency 

2 To facilitate pieparation of accounting data 

3 To encourage abandonment of superfluous facilities 

4 To control capital expenditiiies 

5 To facilitate computation of data requiied by legulatory agencies 
Tieasaiy Decision 4422 shifted the burden of pioof as to the leason 

ableness of the annual depieciation deduction fiom the Treasury 
Department to the taxpayer and has thus caused many corpoiations 
to install complete piopexty lecoids to justify then claims The Deci 
aon states 


Taxpayers must furnish full and complete information y ith respect to 
the cost or otliei basis of assets in lespect of which depreoiation is elaimed 
their age condition and remaining useful life the poition of their cost or 
other basis which has been reooveied tbiough depieciation allowances for 
prior taxable jeers and snob othei information as the Commissioner may 
require in substantiation of the deductions claimed 


CSee later discussion of TD 4422 and Mimeogiaph 4170 ) 
ADVANTAGES OF PROPERTY LEDGER— Kilduff lists the 
following lesults which may be expected fiom an efficient and properly 
opeiated pioperty lecoid (NACA Bulletin, vol 10) 

1 A complete history and full desoiiption of each impoitant property 
item at a central point 

2 A detailed record m support of general ledgei and property ledger 
accounts 

3 A detailed record in support of the depreciation ohaige thus acting 
to prevent otei or underdepreciation 

4 Record of property by locations for management insurance taxing 
and cost piiiposes 

6 Increase in accuracy of accounting since all fixed capital accounting 
is subject to analysis 

6 Record in case of disaster which, makes it possible to obtain a de- 
scription and cost of the property destioyed 

7 Dependable data are in ready foim foi budgeting purposes 

8 If foim IS properly designed infoiraation is available for account 
mg, engineering, and maniifaotuniig departments and consolidates 
at one point various partial records of properties which are usually 
to be found in the above mentioned depaitments 

0 Record of cost of repairs to individual macliinea etc , is also avail 
able, as a means for gauging the economy of opei ating certain types 
of machines, eto 

10 Eiguies are available for determining fixed charges hy any group 
desiied as basis for establishment of certain functional costs 
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The following is adapted from Hosmer (Hai\aid Business Review, 
vol 14) 


If plant ledcera, or detailed records m other form are aiailable it la 
relatively simple to credit the pioper amounts out at times ot letirement 
If no such records are a\ ailable it becomes necessary to appraise the assets 
retired as accurately as possible and credit plant on this hasis 


Hosmer states that apparently only 10% to 16% of industrial coi- 
poiations with plant of ovei $500000 use “caiefully administered plant 
ledger systems " and that possibly 50% have infoimal recoids, such as 
invoices of machinery pureha'cd and copies of contracts, fiom which 
reasonably accurate data for booking retuements may be obtamed 


PRINCIPLE OP SUBSIDIARY PLANT LEDGER —Boozer 
(N A C A Bulletm, vol 19) lists two fundamental requirements of 
subsidiary plant lecords 


1 The detailed ledgers must be in agreement with the geneial ledgei’e 
controlling accounts 

2 The detailed ledgers should agree with the assets the physical items 
actually m existence 


Thia second requiiement is emphasized by Hossack (NAG A Year 
Book, 1936) He says 


I have seen plant accounts supported by very detailed item reooids of 
costs where there had, nevei been a serious attempt to determine whether 
the proppty was still in existence The capital assets as recorded on the 
bool s whatever the basis of value, should a^ree with the assets actually 
in existence and used oi useful to the business The property accounts 
should record the cost oi other basis of the property they puipoit to 
control 


UNIT CONTROL — A system of plant and property leooids should 
maintain an individual lecord for each unit of plant and propeity con- 
taining all pertinent facts from the time of its acquisition until its 
disposal Information leoorded should include 

1 A defeoiiption of the property whereby it can be readily identified at 
any time and wherefrom engineering and operating departments 
can secure reliable and complete technical data 

2 A record of oiigmal location and history of all subsequent reloca 
tions of the item 

3 A record of the original and supplementaiy costs of the item with 
adequate reference to all documents which support these costs 

4 A record of repairs renewals and maintenance 

6 Loss of value through depreciation 

0 Report of disposition through sale or mandate 
Hossack, DeVitt, Rodey and othei authorities stress the desirability 
of “item” 01 “unitized” subdivision and control Hossack insists that 
“with a properly conceived recoid an item contiol can be maintained 
With no moie cost than the ordinary accountmg methods ” DeVitt 
(NAG A Year Book, 1936) recommends the use of punched cards m 
securing unit control 

TREATMENT OF TOOLS AND RELATED ASSETS —Many 
busmess concerns have a considerable im estment m such assets as tools, 
dies, containers, and other plant elements of relatively short useful life 
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and of relatively low unit cost (for the most part) Foi such prouerh; 
a detailed accounting is evidently a lathei difficult matter, altliouS 
it IS clear that caieful control of such pioperty is needed Avere 
(Jouinal of Accountancy, vol 71) wiites substantially as follows 


n the tools 


e theoietical consideration is involved heie u. 

any other type of depreciable fixed asset Each unit ii 
could be identified by numbei or symbol and placed m a unit control sv 
tem Howevei the multiplicity of units and the low unit cost. esupmS* 
in the case of small tools makes the expense ot oueratinir nnni, „ 
prohibitive 

Unit cards can be made for the larger and n 

contiol account set up for both the asset and depieoiation reserve 


) makes the expense ot operating such^a'^plja 
e expensive tools and a 


Some concerns chaige small tools and similar items to opeiations as 
purchased, and show no inventory of such assets m the balance sheet” 
others charge pui chased tools to the tools account and deteimme the 
charge to operations by comparing opemog and closing mrentories of 
tools The moat satisfactory procedure — where detailed accounting la 
not feasible— IS the piactice of capitalizing all purchases of tools bv 
principal classes and acciumg depreciation on each group at an app^ 
priate average rate The cost of units letired may then be computed 
on the assumption of fiist-m, fiist-out 


PROPERTY LEDGER FORMS — ^Fig 11 is a commercial standard 
equipment record Each sheet is for one item of building or equipment 
and the total of all sheets must tie m to the general ledger oontrpl 
accounts Entiy of acquisition cost, installation chaiges, and any sdes 
or retiiements as they occur in the center section gives the details 
behind the contiol accounts The depreciation record provided m the 
lowei section is designed to show the amount which has been charged 
monthly to operating expense and ci edited to the Reserve for Depieom 
tion The book value of any items of equipment equals the amount 
shown m the Balance column less the footing of the amounts entered in 
the Depieoiation section 

The upper part of the depreciation section is airanged foi the lede 
termination of lemaming life and calculation of a new depreciation 
rate U S Tieasuiy Decision 4422 requires that the lemainmg useful 
life of fixed assets and their depreciation lates be redetermined when 
ever it appeals that piior lates are no longei applicable and substantial 
adjustment is necessaiy 

Fig 12 illustiates a complete plant ledger caid suitable for use with 
Keysort equipment It is an economical foim of plant ledgei suitable 
wheie repeated sorting may be requited without the expense of electric 
sorting and tabnlatmg equipment The reverse Bide of the form consti 
tutes a repau and maintenance recoid, as well as a lecoid of capital 
additions 


DEGREE OF SUBDIVISION —What is needed is a caid oi sheet 
foi each distinct unit, oi each entirely homogeneous gioup In some 
oases m fact the analj sis of cost should go b^ond the distinct stmcture 
or machine to the major structural parts Thus, the cost of an auto 
mobile engine, oi the cost of the tiros, may be a proper subject for 
separate and distinct record However, this last need can usually be 
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seived through the use of a sepaiate column oi line on the card or sho 
applicable to the individual stmctme oi machine It is out of the cum 
tion to set up sepaiate sheets oi caids foi each distinct unit in the caw 
of such assets as hand tools, furnishings, and the like Here the neri 
odic inventory sheets, with a line for each item or collection of similar 
items, IS the ultimate lecoid, the sheets bemg classified undei aurh 
headmgs as dishes, cutleiy, etc , foi example 
In discussing the breakdown of the Ameiican Peti oleum Institute 
chart of accounts, Newloie, Smith, and White (Intermediate Accountuuji 
say that the scheme of subaccounts “will vary acooidmg to size of com 
pany, nature of opeiations and requiiements of management as to finau 
cial and statistical details " They give the followmg illustrative exoeipt 

Account 301 00 Production Department, Plant and Equipment Produomi, 
Properties — 


301 00 1 Rigs and Rig Irons 
301 00 2 Tanks 
301 00 3 Boileis 


801 00 i Engines 
301 00 6 Casin^r 
301 00 6 Tubin"„ 


According to Hosmer (Haivaid Business Review vol 14) “most m 
stallations seem to show about 1 000 accounts m the plant ledgera (or 
each $1,000,000 of gioss plant ” 


PUNCHED CARD PROPERTY CONTROL -A tabulating card 
is written foi each unit of piopeity (Fig 13) This reooid is designed 
to include m wntmg all pertinent data subject to manageiial analysis 
These data aie punched in the same card on which the wiitten data 
appear Factois dealing with depreciation aiP punched in a separate 
card usmg the fiist caid as a source document 
As additional assets aie acquned, additional piopeity and deprooia 
tion leoord cards aie prepared and added to the files Whenever a umt 
of equipment is retired, the corresponding oaids are removed from the 
files Thus a subsidiary ledger supporting Plant and Equipment Control 
18 constantly maintained The caids aie also used to piepare peiiodic 
summaries of fixed assets, aocoidmg to desired classifications (Fig 14) 
DeVitt descnbes the punched card piopeity ledger system set up ana 
in use by a paper manufactuier (NACA Year Book, 1936) The 
material below is taken from that paper 

Unit Control— The starting point of the ledger is a departmentahzed 
unit appraisal The value of each building was compiled as was the 
value of its equipment The company had the detailed values of the 
roofs, floors, and foundations which were a pait of the building struc 
tuie The appiaisal ga\e the value of each machine unit in the plant 
broken down to the components, such as motors, wiring, safety guards, 
and pipmg Cost centers weie established and the depreciation charges 
of the buddings on each were allocated by square feet of oooupanoy 

Control ‘Accounts — ^Ten geneial ledger accounts to sepaiate the 
largei classifications of pioperty were set im Each of these was broken 
down into groups of common equipment Foi example “Machmery and 
Equipment” account was classified by steim engines, motors, gear leduc 
tion umts, motoi wiring safety guards, foundations, and piping 







Equipment Classification Code — Most of the types of -qmpment 
weie m use throughout all the depaitments of the plant and a three 
nlace code was devised to catalog the assets according to the informa 
tion incoiporated on the caid Building Lighting was 106 The “1” 
identified the geneial ledgei account, “Buildings," and the last two 
figuies indicated the asset account classification breakdown Motors 
were 230 m the code The “2” identified the Machineiy and Equipment 
general ledger account and the last two the breakdown A sorting of 
cards by the firet figuie of the code thus ties all the caids into the 
general ledgei contiol „ . , . , j ^ , 

Anothei code was necessary to allocate depieciation and ide^ify and 
locate the equipment the solution being a six-plaoe code The fiist 
figuie inicated the manufactuimg division, the second the department 
within the division, the next two the cost center withm the d^aitment, 
and the last two the specific machine within the cost oentei Eor exam 
pie, 25-06-12 was a machine in the papei mill division, machinery de 
paitment. No 6 paper machine costmg Center, and was a stock pump to 
the beatei chest , „ , j , 

The thice-digit asset account classification is used to tie up any 
appurtenances which aie a pait of the unit with the equipment oaid 
itself The location showing the mam buildmg, the annex, and the floor 
was also punched into the card These two codes along with the build 
mg classification absolutely identified any machme and kept the detail 
record in agreement with the general ledgei 
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Depreciation Control —When item depieciation lates are used, depre- 
ciation may not be o-veraecrued on any unit of propeity A selective 
sorting of any yeai pulls out all the cnids expiring that year, so it is 
impossible to oieiaoonie an;y item Whene\ei piopeitj items become 
fully depreciated and aie still in use an “X” is punched in the proper 
field The card can then be left m the active file and the class selector 
on the tabulator eliminates all such items from the repoits 
Another use of the caids is in connection with property insurance 
records The card form locates each piece of equipment by the budding 
code or by the prefixes for “yard” or “outside of plant” The class 
eeleotor excludes the noninsurable items such as foundations, below- 
ground pipmg, seweis, etc , without disturbing the order of the cards or 
necessitating manual soiting A punched card file piotects against the 
loss of small items which might be ovcilooked m lepoitmg fire 

°DeVitt ended his papei with a summaiy of advantages of punched 
card property ledgers 

1 Complete factual data being available in practically any form 
requii ed 

2 A< curacy 

4 Confidence in the figures picsented 
6 Lees effort 
e Low coat of operation 


Depreciation Factors 

DEPRECIATION DEFINED — ^Discussion of depieciation in- 
volves engmeeiing as well as accounting aspects The following defini- 
tions stiess the accountant’s point of view 

Himmelblau (Third International Congress on Accounting) refeis to 
depreciation as the process “of spreading the value of a fixed asset over 
the accounting peiiods comprising its service life " Aecordmg to Mont- 
gomery (Auditing Theory and Practice) depreciation is “an allocation of 
the entile cost of depreciable assets to the operating expenses of a senes 
of fiscal penods” J B Bailey (Journal of Accountancy, vol 74) 
describes depieciation as “the accounting foi the consumption oi the 
wasting of invested capital ” In all of these statements the essential 
conception is that of assigning the cost of property to ■'■he accounting 
periods mcluded m useful life 

Depreciation for income tax purposes is defined by the U S Treasury 
Department, Bureau of Internal Revenue (Bulletm “F”) as 

A reasonable allowance for the exhaustion, wear and tear of property 
used m the trade or business including a reasonable allowance for ohso 
leseence 

ACTUAL VERSUS THEORETICAL DEPRECIATION— In- 
cluded m the cost of any unit produced is some percentage of the cost 
of the plant and equipment employed duimg production The problem 
of the detemmation of the value transferred from the producing assets 
to the produced asset is twofold 
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1 An accurate estimate of the life expectancy of the assets ivitli 
possible salvage \alue 

2 A coiisideiation of i\hat basis to use to allocate the cost of the 
o\ei this estimated stiiice life 


The above taco factois may be used to determine eithei actual or 
theoretical depieciation The teims are defined by Maistou and Aec 
(Engineoiing Valuation) as follows ^ 


Actual depreciation is the true loss of value of property units durin„ 
sera ice as detei mined hj *> 

1 Competent valuation experts 

2 Studjinc data obtained by careful examination of the units 

3 The application of coirect depreciation principles to the observed 


Theoretical depreciation is depreciation calculated by some assumed 
mathematical foimula foi its distiibution throughout the average sen ice 
lives of similar piopeity units seiviiig under similar conditions 


OTHER DEFINITIONS — 


Depreciation, Functional — Salieis (Depreciation Pimeiples and An 
plications) states that functional depreciation “results from the obso 
lescence oi inadequacy of a plant unit, a combination of plant units, 
01 an entire plant ” ' 


Depreciation, Unearned — ^The same soiiioe defines unearned depie 
ciation as “tbit depieciation which has been inouned in giving sen ice 
and foi which no letuin through levenuo has been received It is id 
some lesppcts similni to defeiied maintenance ” 


Depreciable Unit— Item oi gioup of items, of physical piopeity 
which IS sepal ately depieciatcd 


Amortization — Congress and the Tieasury Department have used 
the term amortization to designate the extiaordmary depieciation of 
“war facilities,” a temporary situation The cost of construction or 
acquisition of ceitain fixed assets of land, building and maclimery which 
aie deemed necessary as an aid m pioduction for national defense may 
be chaiged off ovei a sixty months’ period The necessary formalities 
must be complied with and certain certificates obtained from the War 
or Navy Departments The expression is also sometimes applied to the 
extinguishment of value in the case of an entire plant not subject, as 
a practical matter, to replacement 


Accrued Depreciation — Maiston and Agg (Engineering Valuation) 
define accnied depreciation as the “total actual loss of value between the 
date first put mto use and the date of valuation of property " 


Service Life— Kurtz (Life Expectancy of Physical Piopeitj) defines 
seivice life as “the peiiod dining which a unit of physical pioperty is 
capable of rendeimg efficient and economical serv ice ” 


Salvage — The value an aiticle possesses for some use other than that 
to which it hot, been devoted, oi resale 
Net Salvage Value — The gross salvage value of an item of physical 
propeity less the cost of removal 
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Scrap, or Junk Value — ^The net value realized when the unit of 
pioperty is scrapped or bioken up m order to use it as manufactunng 
material 

CAUSES OF DEPRECIATION — ^The Appraiseis’ and Assessoia' 
Manual states that the physical life of a building is dependent upon 
the following factois 

1 Location 

2 Type of building 

3 Kind of construction 

4 Character of construction 

5 Natural decay and disintegiatioa 

6 Wear and tear 

7 Maintenance 

Each of these factors has a veiy definite effect on the service life of 
the building Climatic conditions vary ovei the countiy, brick buildings 
depieciate less lapidly than do wood oi buck and wood ones, the inten- 
sity of use bungs on more or less wear and tear, and the mere passage 
of time brings about a loss of isenice value and a gradual decay and 
loss of economic usefulness Montgomery (Auditing Theory and Prac 
tioe) divides the causes of depieciation into those which are more or 
less predictable at the time of installation and those due to unforeseen 
developments Under the first group are 

1 Ordinary wear and tear ft om operation 

2 Physical deterioration resulting from time and the elements 


5 Diminution m supply of raw material 

6 Negligence 

Undei the second group are those which may hasten the loss in service 
value of the pioperty and necessitate leplacement or complete abandon- 
ment 

7 Stiuctuial defects 

8 Diseases such as electrolysis ervstalliration etc 

9 Extraordinary wear and teoi tiom operation 
10 Extraordinaiy obsolescence 

Maiston and Agg (Engineering Valuation) make a somewhat diffeicnt 
analysis and allocation of depieciation causes, based on physical and 
functional classifications 
Physical causes 

1 Sudden physical damage due to miscellaneous accidents and disas 

2 Physical deciepitude due to physical deterioration and wear and 


Functional causes 

3 Inadeciuacy and supersession 

4 Obsolescence 

To these may be added the following 

5 Limited possibility of use 

6 Cessation of demand 
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Unusual Damage — In using equipment, accidents and breakage 
moie or less unavoidable Such occOrrences affect seivioe life* 
when lepairs aie possible Where\ei it is feasible and economical to T 
so the iisk should be coveied by an appropriate form of insuianoe ^ 

Unusual deteiioiation often results from unnecessary exposure + 
weather and inadequate maintenance If, however, rapid deterioration 
la a commonplace in the industry, and it is uneconomical to protect anH 
mamtain m accordance with good engineering standards, the crmrl>t,„ 
can hardly be said to be “unusual ” ‘■onaitioa 

Damage resulting fiom storms floods, etc , also affects service life 
in particular cases Wheie such risks aie fully covered by insurance 
there IS no special accruing loss in addition to insurance piemiums 
there is no depieciation on account of the possibility of such caspalties’ 
Where the risk is not piactically insuiable there is little basis on which 
to predict the occurrence of the disaster in particular cases and hence 
no acoiumg depreciation It is of comse possible to estimate depreem 
tion hbeiolly with a view to providing some margin for casualties 

Wear and Tear— Wear and tear as a cause of depreciation includes 
both mechanical and natural actions Mechanical actions aie friction 
vibration, and othei processes aiising from the actual use and operation 
of plant and equipment Natural actions include wastage due to oxida 
tion electrolysis, cijstallization, and similai processes which are inevi 
table with the passage of time Both are the natural result of oontimiing 
use or increasing age They form the basis of eslimatmg life expectancy 
and setting up methods of depreciation accounting Ordmaiily ouwent 
repans aie excluded In spite of the wide differences m opmion among 
accountants and mdustual executives as to how depreciation should be 
estimated and accounted for, it is universally expected that wear and 
tear m use and the wastage due to passage of time, eventually remove 
from profitable service piactically all classes of industrial buildings and 
equipment Fuither the propriety of charging the accompanying loss m 
value to operating expense is generally admitted Expeiienoe and ac 
cumulated facts enable those familiar with the nature and use of mdus 
tual property to forecast its natural life with a reasonable degree of 
certainty 

The effect of ordinary use m opeiation can generally be predicted 
with more assuiance than the effect of any of the other depieciation 
factors That is years of experience m dealing with a particular class of 
equipment makes it possible to forecast aveiage service life with rough 
accuracy as fai as the influence of noimal physical use is ooncenied 
Even probable phvsical life however, is uncertain due to variable repair 
policies and operating conditions 

Inadequacy and Supersession — ^Nash states (Thud International 
Congress on Accounting) that inadequacy "includes those causes of 
letiiement due to growth and physical development of the business” 
Put moie broadly inadequacy may be said to exist whenever changes m 
the conditions of operation (exclusive of invention and technical dev el 
opment) rendei assets unsiiited foi further service Thus increasing 
traffic may make it necessaiT to retire light rails in favor of heavier 
rails 01 a shift in the character of trafific may requiie the substitution 
of box cars foi flats 
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Kester (Advanced Accounting) distinguishes the following causes of 
inadequacy 

1 Change of business policy or owneiship for example, where a plan* 
IS moved fiom one community to another 

2 Business development, for example wheie a marked and unex 
pected widening of the marl et ocours 

3 Governmental action for example, where municipal requirements 
make necessary the replacement of overhead wiies with underground 
conduit construction 


Predicting the effect of this factoi upon service life is evidently a 
difficult mattei, although Salieis suggests (Depreciation Punciples and 
Applications) that “inadequacy is easier to foiecast than obsolescence ” 
Nash uses the term supersession to refer to letirements “originating 
in governmental reqimementa oi public demands " On the other hand, 
Marston and Agg define supeisession as lepiesentmg those “cases where 
the same seivice can be rendeied with grcatei officieuLy quite differ- 
ent kinds of stiuctures and equipment’ The latter definition makes it 
evident that supei session is a form of obsolescence 

Obsolescence —Obsolescence lepresents a ahimkage in value of fixed 
assets due to the new inventions oi improvements in design of existing 
assets Montgomery (Auditing Theoiy and Piactice) states that it 
'results fiom improvement in methods machines foimulae and proc 
esses, and substitution of products or cessation of demand " The Treas 
ury Depaitment (Bulletin F) defines obsolescence as 


The process of becoming obsolete due to piogiess of the arts and sciences 
changed economic conditions legislation oi othciwise which ultimately 
lesuUs m the retirement or othci disposition of property As said by the 
Supieme Couit in United States Caitiidge Co \ United States (281 U S 
511 518) ‘ Obsolescence may aiise from changes in the arts shifting of 

business centers loss of trade inadequacy supeisebsion piohibitory laws 
and other things which apart from physical detenoi ation opeiate to 
cause plant elements or the plant as a whole to suffei diminution in value ” 


Obsolescence diffeis from inadequacy m that an obsolete piece of 
equipment has become economically of less value than a new, moie 
efficient and time-savmg development, while an inadequate condition 
lesults from inoieased demands made upon the facilities to such an 
extent that the old equipment is unable to do the woik Saliera (Depre- 
ciation Principles and Applications) gives an illustiation of the difference 
between inadequacy and obsolescence 


A 40 Hp engine is replaced by a 60 Hp engine of the same type because 
the 40 Hp engine is inadequate to the demands made upon it A 40 Hp 
engine may however be replaced by a 40 Hp engine of an improved 
tjpe not because it is incapable of doing the work hut because it is not 
economical i e it is obsolete 


Two pnncipal forms of obsolescence are geneially recognized the 
first a sudden loss of useful value brought about by some lev olutionary 
01 ladical change and the second a more giadual reduction of usefulness 
due to the accumulated effect of small improvements oi changes intro- 
duced from time to time in the area or industry geneially The Treas- 
ury Department (Bulletin F) states 
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Extraordinary or special obsolescence can rarely be predicted -nn 
its occurrence Howei er this does not necessarily imply that the ^ i 
already must haie been completelj discarded or become useless 
duotions for obsolescence of this type may be taken ovei the period 
ning with the time such obsolescence is apparent and ending with tho i 
the property will become obsolete In eieiy case the burden of pmnf ' 
entiiely upon the taxpajer to establish a claim ^ 

Normal obsolescence is caused hj factois which can be anticipated w ti 
substantially the same degree of acemaey as other ordinary depreciati™ 
factois such as weai and teai coiiosion oi decaj Accordingly it la , " 
eluded in estimating the noinial useful life ot depreciable propcrh ti? 
effect of which is to include the allowance for normal obsolescence in +1 
depreciation allowance ” 


Internal obsolescence maj be due t( 


e of the follow mg condi 


1 Pool or eceentiic original design 

2 Change in type of const! notion 

3 Change in kind of construction 

4 Change in utility demand 
External obsolescence mav result from 

conditions 


of the following 


Pool oiiginal location 
Change in the chaiacter of the distxiot 
Specihc detrimental influences 
Zoning laws 


Victor Stempf (Journal of Aooountanej , lol 69) illustiated the fact 
of obsolescence with a quotation fiom the U S Steel Company’s pub 
lished rcpoit of 1936 explaining an adjustment for $270,000,000 made to 
write down pioperty assets He quoted 
Broadlj, these adjustments are attiibutable to the deielopments in the 
art and mechanics of steel making which have operated to i educe the nor 
mally expected life ot such facilities, and to changes in plant location 
based upon shifting markets and transpoitation facilities 
With the general speeding ujp of technological progiess, obsolescence 
rathei than physical depreciation becomes the deteimmmg faotoi m 
plant retirements 

Limited Possibility of Use — Service life sometimes depends upon 
some condition, lecognized and mheient in the situation horn the out 
set, winch is external to the physical chaiactei of the unit itself Mont 
gomeiy (Auditing Theoiy and Piactice) refeis to this factor as “diminu 
tion in supply” and as applying to “plant facilities assembled for n 
specific purpose of limited duiation” In mining, foi example, buildings, 
underground constiiiction, and equipment genei illy hai e a sen ice life 
not m excess of the period of exploitation The Bureau of Internal 
Revenue recognizes this fact in suggesting that the equipment of oil and 
gas wells should be depieciated at a late oonespondmg to that used m 
calculating depletion of oil and gas leserx es In this connection it should 
be borne m mmd that particulai units of mining equipment may have a 
useful life much shorter than that of the enteipnse as a whole and also 
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that deprecjation may eontmue even when the property is operating 
on a reduced basis or entirely shut down 
The period of use of specialized war facilibes is generally limited to 
the duiation of the war emergency 

Cessation of Demand — This factor is usually tieated as an element 
in general obsolescence, but it nevertheless has a special chaiactei 
Often the fulling oft m the demand for a particular product is a decisive 
influence in determining the date of property retirement A piece of 
equipment may be of the -very latest and most impioved type, and 
entiiely adequate for the purpose mtended, but its service life is gone 
(ignoiing possibility of conversion to anothei use) when the demand 
for the product has disappeared A shift from peacetime to wartime 
production, or vice veisa, natuially produces a radical modification of 
the effective demand for many classes of goods 
estimating service life — ^E stimating service life, the 
essential component m all depreciation calculations is primarily a mat- 
ter of technical and financial experience The accountant must use 
estimated service life m deteimmmg the penodic charge recorded The 
close relation between maintenance and depieciation and the influence 
of good classification of property, furnish ample justification for asking 
the accountmg department to cooperate m the preparation of life 
estimates 

The first step is to estimate the probable life assuming that the 
deterioration accompanying noimal opeiation is the principal reason for 
a limited life This estimate must be based primarily on the opinions of 
engineers and operating men and on tabulations covering histones of 
similar units in similar service, if such data are available Special con- 
sideration must be gn en to each of the following 

1 Adequate olassifleation 

2 Probable intensity of operation 

3 Maintenance policy 

4 Retirement condition 

5 Obsolescence 

Kestei includes “climatic conditions” m a list of factors to be con 
sidered m setting the depreciation rate 
Adequate Classification — ^In practice the tendency is not to go be- 
yond the distinct structuie or unit of equipment in classifying cost for 
depreciation puiposes Howe\er, as Devine (Accounting Review, vol 
16) emphasizes a unit of propertv such as a delivery tmok is composed 
of structuial items and accessoiies “having^ under oidinary circum- 
stances, widely differmg lives” In dealing with such propel ty segrega- 
tion of such poitions of total cost as aie assignable to major parts sub- 
ject to separate renewal would be desirable, but in practice this type of 
classification is not always feasible (See discussion under Unit Control 
earlier in this Section ) 

Intensity of Operation — ^In geneial the greater the intensity of 
operation the shoiter the life A machine operated at high speed and 
24 hours per day can be expected to wear out more rapidly than one 
operated at lower speed and intermittently In the case of buildings, on 
the other hand, operating intensity has little or no effect in the typical 
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case During periods of w 
depieciation” thiongh the 
problem 


piqduction the question of ''aceelprnt,n» 
- of activity factors” becomes a terimia 


Maintenance Policy— The depieciation allowance is intendeH t 
cover the estimated leduction m utility value occuning m snite 
ordmai-y cuiient lepaiis, the latter cover expenditures made to keen tl 
physical plant in efficient, safe operating condition Examples of mmn 
tenance aie the inspection, painting and lepaii of structures makm 
good damages fiom wind, flood or weather and lepaiimg maohineiv 
Maintenance costs aie opeiation expenses, paid from current income L 
they aie incurred depreciation is the inevitable loss of value whiA 
accrues m spite of maintenance expenditures and can only be made eonS 
by leplacements with new units of pioperty Maintenance and remm 
represent an effoit to maintain operatmg efficiency in order that levenue 
or income may continue unmtemipted 
Retirement Condition —This is a matter of judgment and companv 
policy Not all managements agiee, foi example, as to how long motor 
equipment should be used befoie bemg traded m This is a matter that 
can be, if desiied, icsolved mathematically by balancing maintenance 
and pioductive output ou the old equipment against similar factors for 
the new 


Obsolescence — The prelimmaiy estimate must be adjusted to allow 
for obsolescence and othei special factois which aie ?xtenial to physical 
condition and oidinaiy standaids of opeiation, and cannot be taken care 
of by msuiance Heie theie is little oppoitunity foi pieoise calculations 
reasonable estimating m the light of all evidence and opinion available 
is all that can be hoped foi One possibility of couise, would be to 
avoid making any attempt to aociue the effect of external factors 
through depieciation chaiges, this would mean the leoogmtion of retire 
ment losses when they oocuired and would warrant the accumulation 
of additional “siuplus” as a safety measure Most accountants and bnsi 
ness managements howevei, feel that despite the great uncertainty as 
to the influence of such factors m paiticulai cases some consideration 
should be given to them m estimatmg service life Experience shows 
clearly that service life is veiy fiequently leduoed because of obso- 
lescence and related conditions, and if this fact is ignored the result is 
understatement of operating costs and oveistatement of periodic income 
The cost of property should be written off durmg its useful life and m 
view of the uncertainty a conservative position should be taken Even 
such a crude calculation as that of the manager who halves service life 
as estimated on the basis of physical operating conditions alone, to 
covei the factor of obsolescence, is to be piefeired to no adjustment 


EQUIPMENT MORTALITY TABLES —Mortality or life es 
perience tables have been compiled by Kiirt/i (Life Expectancy of 
Physical Pioperty) The objectives of such tables are 

1 To establish mortality tables of physical property on an actuarial 


2 To develop the life characteristics of different classes of physical 
propel ty 

3 To develop the relations and to determine the laws between the 
various life characteristics 



Bata of Physical Property 
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Eiom a study of a group of moitahty tables Kurtz concludes thnf 
the relations between ceitam life chaiacteiiatics of physical piopertvar 
of the natuie of laws, which peimit oi i scientific deteimination of 
life expectancy of equipment and its attending problems, and that the 
obsenations regaiding the life of physical propeity can be classed as 
natuial phenomena Moitahty cuixes plotted fiom tables weie found to 
group themselves into seven types Thiee methods for compilme 
mortality tables aie explained and appraised ® 


1 Iiidn iclual unit method 

2 Annual rate method 

3 Turnover method 


INDIVIDUAL UNIT METHOD —The simplest way of corapilmE 
life expeiience data of a given type of physical piopeitj is to leoord 
the age in yeais of each mdmdual unit of piopeity of that class as it 
goes out of sen ice When a laige number of such mdividiial lives have 
thus been lecorded, the data can be summarized and piesented m the 
foim of a table as shown in Fig 15 Thus, the table shows that 6 umts 
•were lemoved at age 1, 12 at 2, 18 at age 3, 20 at age 4, etc , until the 
end When data of this table are plotted as shown m Fig 16, the 
well-known distiibution or normal frequency curve results 

To obtain the survivor curve it is only necessary to deteimine the 
total number of umts in the gioup, and on the assumption that they 
weie all placed in service at age 0, deteimine how many survive the 
subsequent ages Such a table showing the numbei of units of a given 
gioup removed each yeai as well as the numbei of units suniving each 
year constitutes a mortality table, and the graph obtamed fiom plotting 
the suryivoi data theiefrom is commonly called a moitahty curve 
This curv e is shown in Fig 17, foi the illustrativ e data giv en m column 
2, Fig IS 

An adaptation of this method is developed by Can oil (NAG A 
Bulletin vol 23) He calls it the composite original group method, a 
gioup lepiesenting a yeai’s additions to plant accounts Over a long 
period of time a composite piotuie is obtamed of the experience with 
all groups Figs 18 and 19 show the lesults of a study by Cairoll The 
suivivor curve has been projected beyond the 20 year limit of Fig IS, 
wsmg a modified Gompertz curve 


Computing Average Life, Expectancy, and Probable Life — ^The 
aveiage life represents the anticipated future life at age 0 of an average 
unit of piopprty In Pig 17 the oidmates of the mortality curve lepre 
sent the survivors of the total number of units at age 0, and the 
abscissas show years in service The area under the curve represents 
either unit service years, oi percent years Hence 


Average life m years 


Total unit years 
Units m serv ice age 0 


Total percent vent s 
100 


For the example given m Fig 20 which forms the basis for the sur 
vivoi or mortality cuive (Fig 17), the aveiage life equals 6 63 years, 
which IS the total of column (4) divided by 100 Since the total of 
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column (4) represents the total seivice years, the same result can be 
found on line 1 of I'lg 20, m columns (6) and (6) 

Life expectancy is the anticipated futme life at any given age of an 
avoiage unit of piopeity Hence, the life expectancy ot a gioup of units 
at anj given age is equal to the quotient of the total area under the 
moitahty cuive to the right of the ordmate at the given age, divided 
by the numbei of units surviving the given age The leaults are shown 
in Fig 20, column (6) To determine life expectancy at a giv^en age it is, 
thus, only necessary to evaluate the area under the mortality ouive to 



the right of the given age ordmate and to divide this area by the aur- 
vivois at that age If the oidinate is expressed m number of units of 
piopeity the aiea will be expiessed in unit-yeais and the life expectancy 
is obtained by dividing this aiea by the number of units still m service 
at that age If the oidmates aie given in per cent of the number of 
units in the gioup at age 0, the aiea will be expressed in peicent-years, 
and the life expectancy is obtained by dividing this area by the percent 
units in service at that age 

Areas corresponding to the various ages can best be evaluated by 
dmdmg the aiea undei the moitahty curve into stupa 1 jeai wide By 
subtotalmg the areas of these stiips from light to left the area to the 
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light of eaoh age oidmate will be made available Fig 20 illustrates 
method of subtotaling these stiip areas foi the cui\e of Fig 17 Stait 
mg at the bottom of the table, which conesponds to the right end of the 
moitality omve, the aiea of the fiist stiip between 8Va and 9% years is 
equal to ^ ° = 6 peicent-j'ears The aiea of the next strip botweeu 

7^^ and 8% years is ^ = 15 50 peioent-yeais, etc up to the 

extreme left strip between 0 and Vi yeai which is only Vs year wide 
100 H“ 99 

The area of this stiip is j = 4976 percent years The values for 

all the stiips are shown in column (4) of the table, and the oumulative 
subtotals of these stiip areas are given m column (5) Life expectancies 
for the various ages are gnen in column (6) and were obtamed by divid 
mg the area in the subtotal aiea column by the coiiesponding suivivore 
Probable life may bo defined as 

Attained age + Expectancy at that age 
Caiioll shows graphically the relationship of average life, expectancy, 
and probable life to each othei (Fig 19) He states (N A C A Bulle 
tin, vol 23) 

It might be important to mention heie that as equipment gets older the 
portion of it which lemains in service logically has a life expectancy less 
than that of now equipment Beginning with the average service life 
which is the life expectancy of new equipment, a curve indicating the 
expectancy of older equipment can be plotted by deteimimng the average 
SCI vice hie at each age in the same mannei as for new equipment Tl'-' 
curve can then be diawn thiough the aeveial points thus obtained, ludicat 
mg the total probable life of plant at any age as showm by the smvnor 
curve The hoiizontal distance between the survivoi curve and the prob 
able life enive at any point is the life expectancy of the equipment at 
that particular age This featuie maj add complications, but it la impor 
tant in computing the average life ot old equipment 
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annual rate method —In this method observations need 
only be made foi a peiiod of years such as one, two thiee fire oi ten 
yeais The peiiod selected should be a noimal peiiod thus giving lepre- 
bcntatne letiiement or leplacement rates The ideal period is one so 
shoit that it onlj leilects piesent policies and standaids, and jet long 
enough so that numeious replacements will ha\e been made at each age 
of propel ty in existence Can oil refers to this method as the multiple 
original group method The steps m computing the annual retirement 
rates based on several yeais’ observations, accordmg to Iiurtz, arc 

1 Detcimine aierage number of units retired each -year 

2 Determine average number ot units ot each age gioup m service 

S Retuement rate equals item 1 elmded by item 2 
TURNOVER METHOD— As stated by Carroll, cited above 
Hus method denies its name from the fact that the aveiage service life 
IS assumed to bo tlie number of 3 ears requned to turn over by retirement 
and replacement a given number of dollars invested m plant which was in 
service on a particular date 

The simple tuinovei method consists of an accumulation of retiia- 
ments of plant backwards chronologically, fiom a ceitam date until the 
accumulations equal the propel ty in service at an earliei date The 
number of years of retirements necessary to attain this result is the 
turnov ei of the plant What is indicated is the average life of all the 
pioperty , this method does not establish the life expectancy of property 
in service at any time unless life characteristics have remained un- 
changed 


Depreciation Rates 

DEPRECIATION PRACTICES AND RATES —Information 



Treasury Decision 4422— As the income tax lates have risen the de- 
duction foi depieciation has assumed a gieater importance m the cal- 
culation of taxable net income, and the Tieasury has ruled that detailed 
records of fixed assets must be kept Blanket or composite depreciation 
rates do not pioyide accurate costs, fail to fix responsibility and do not 
give the necessary details of the depreciation chaiges and reserves In 
connection with the passage of the 1934 Revenue Act, it was decided 
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that past allowances for depieciation had been excessive and that 
taxpayer must piove the leasonableness of his depieciation deduct.™^ 
This led to the issuance of Treasury Decision 4422 which states 
The deduction for depreciation in respect of any depreciablp i 
for any taxable year shall be limited to such ratable amount as mii 
ably be eonsidoied necessaiy to leeovei during the remaining useful W 
of the propertj the uniecovered cost oi other basis The burden” t 
proof will lest upon the taxpayei to sustain the deduction claimed Tlipr 
fore taxpayers must furnish full and complete infoimation with 
to the coat or othei basis of the assets m respect of nhich depreciation 
claimed, their age condition and remaining useful lito the portion” 
their cost oi other basis which has been lecovered through depreontim 
allowances foi prior taxable years and such othei information as the com 
missioner may require m substantiation of the deduction claimed ™ 


Mimeograph 4170, issi^ed as a supplement to TD 4422, lists four 
points to be covered m the mformation to be submitted by the tax 
payei (1) cost, (2) basis, (3) age and amount lecoveied, and (4) “such 
other information as may be lequired to establish the correctness of the 
deduction claimed oi to determine the amount of the deduction prop 
eily allowable ” ‘ 

In oases wheie the detailed propeity lecoids aie not sufficient to 
deteimme the ooiTeot depieciation deduction, the Mimeogiaph piovidea 
that assets must he grouped by accounts having appioximately the same 
average lives This will make possible the deteimmation of satisfactory 
yearly deductions The depieciation schedule aocompanymg Mimeo 
giaph 4170 IS designed to give the maximum information foi analysis 
of the assets, the deductions, and the valuation leseive The infoima 
tion requited is as follows 


Account 

Original estimated useful life 
Depieciation rate 
Yeai acquired 

Original cost and subsequent additions by years including ouiient year 
Deduolions for sales and other dispositions in prior years 
Adyuated cost at beginning of y eai 

Credits to Depieciation Reserve, prior years (depreciation allowed or 
allowable) 

Charges to Depreciation Reserve, piioi years (othei than retiremente 

Depreciation Reserve, beginning of year 
Balance remaining, beginning ot year 
Estimated remaining life 

Deductions for sales and other dispositions ounent year 
Adjusted cost end of curient yeai 
Charges to Depreciation Reserve cuiient yeai 
Net Depreciation Reserve, end of eunent year 


The taxpayei is not requned to use the schedule given, but may sub 
stitute any othei that will give the required infoimation The emphasis 
is upon the accounting for the asset cost and the depieciation deduction 
claimed 

The net effect of the Tieasury rulmgs is to eliminate the use of com 
posite depreciation lates A detailed plant ledger should be established 
and used as the base foi a recording of asset costs and to substantiate 
depreciation deductions 
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Regulation S X — The Securities and Exchange Commisaion has 
adopted a uniform set of accounting lequiiements applying to the form 
and content of all financial statements and schedules required to be 
filed as a part of 


a Registration statements under the Securities iet of 1933 filed on 


h Application for registration of secuiities under the Securities Ex 
change Act of 1934 filed on Form 8-A 8-B, 10, 11 13 14 16 17 22 
23 or 24 

c Supplemental oi periodic reports under Section 13 of the Securities 
Exchange Act of 1934 notably 10~K’s 
d Supplement'll or periodic reports under Section 1C (d) of the Securi 
ties Exchange Act of 1934 filed on Form 1-MD or 4-MD 


Rule 3 19 of Article 3 (Rules of General Application of Regulation 
S-X) leads as follows 

Rule 3 19 (c) Depreciation depletion obsoleseence and amortization 
State the policy followed during the peiiod for which profit and loss state 
mciita are filed with lospect to — 

1 The provision for depreciation depletion and obsolescence of physi 
cal properties or reserves created m lieu thereof including the methods 
and if practicable, the lates used m computing the annual amounts 

2 The provision for depicciation and amortization of intangibles or 
reseives oieated in lieu thereof including the methods and if practicable 
the rates used in computing the annual amounts 

3 The accounting treatment for maintenance lepairs, renewals and 
betterments and 

4 The adjustment of the accumulated reserves foi depreciation deple 
tion obsolescence amortization or leserves in lieu thereof, at the time 
pioperties aie retired or otheivvise disposed of 

The Commission desiies a detailed treatment and accounting for 
depieoiation, and today all listing corporations are following the pre- 
sciibed foims 

Tho requested intoimation in effect lequiies the compilation and 
keeping of an adequate plant ledger This plant ledgei must conform 
m detail with the infoimation shown on the Schedule undei Rule 12 07 
(See discussion of Plant Ledgei earlier m this Section ) 


Studies by Bureau of Internal Revenue — Kn extensnre compilation 
of depreciation data is found in Bulletin “F” prepared by the Bureau 
of Intel nal Revenue as a geneial guide foi tax pui poses In the oiigmal 
bulletin the expenenoe data were shown in the form of annual rates but 
m the revised edition aveiage service lives are listed, a moie satisfactory 
method of pieseutation The mtroductoiy statement for Part II contain- 
ing depieciation data is as follows 

A reasonable rate foi depieciation is dependent not only on the pro 
apective useful life of the property when acquired but also on the partiou 
lai conditions under which the property is used as reflected m the tax 
pajer’s opeiating poliej and the accounting polic' followed with respect 
to repairs maintenance replacements ehaiges to the capital asset account 
and to the depreciation reserve If the useful life of the various assets 
shown hereafter could be determined precisely which cannot be done 
there still could not be established standard lates of depreciation unless 
there existed standard methods of operation and of aCoounting from which 
there could be no deviation 
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Being based on the usual experience of piopeitv ounors the piobable 
useful lives shown herein for each kind oi class of assets are predicated 
on a reasonable expense policy as to the cost ot lepairs and maintenance 
Tlierelore, in the deteimination of the depieeiation allonaiice in each case 
due consideration should be given the maintenance and i eplacement policy 
of the taxpajer and the accounting piactice legardiiig the same 

The estimates ot useful life set forth heiein nie for new piopeities only 
111 applying them consideration should he given to salvage values to that 
portion of the aeivice lite already e\pued and to that poition of the coat 
previously recovered or recovciable through piioi depieeiation deductions 
01 othei allowances 

It has been found that normal obsolescence is a very important factor 
in deteimining the useful life of propertj Tlie estimated useful lives 
shown lieiein include an allowance for noinial obsolescence but do not con 
tain any provision tor extraordinary obsolescence, such as is occasioned by 
levolutionary inventions abnoimal giovvth or development ladical eco 
nomie changes, oi other unpiedictable factors which iiiav foice the letire 
ment or othei disposition of pioperty piior to the termination of its nor 
mal useful life 

In this compilation aie listed for each industry the useful lives of van 
ous assets including wherever practicable lives for composite accounts 
and group accounts The lives foi buildings and building equipment powei 
generating equipment ofiSce equipment and motors and other vehicles are 
shown sepal ately and unless speciflcally mentioned in the text these 
assets are not included in the composite lives indicated herein All lives 
are given without fractional ycais In piaotice, however fi actions may 
be used 

The tabulation of service hves of eOTipment is aiianged by mdustnes 
and coveis about 65 punted pages For some industries only geneial 
data aie given, in other cases aveiage lives aie shown in detail by 
classes of equipment The following excel pts aie illusti alive 

Automobile iNousmy 
MANUPACTUMNO 

The aveiage life of the machinery vanes from 15 to 20 years and tools 
dies patterns etc geneially have an aveiage life ot fiom 3 to 4 jeais 
JVlost of the equipment used by automobile maiiutactuieis is ot standard 
metal and woodworking design and items for this class of equipment can 
be tal en from the list pei taming to fabiicatois of metal and wood 

AOCESSOBICa 

The leniaiks appljing to the automobile manufacturing industiy apply 
also to a consideiable extent to the inanufaetiirers of accessories In gen 
eral, however the machineiy has an overall composite lite of lo jears 

hepair shops 

The average composite life of inaehmeiy for automobile repair shops 
has been found to be approximately 10 years 

Bakerifb 

In general it has been found that the composite life of 12% years applies 
to cake bal eiies 14 years to biead bakeries and 20 years to biscuit manu 
factuieis The item lives applicable to the baking industry are set foith 
in the following tabulation some adyustmeiit being needed, depending upon 
the tyno of baleiy in which the assets are used 
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Cake maonine open saiUlle 
Cases for shippint, bitad (inven 
toiy) 

Cleaners saol 
Coating machines 
Conveyors 
Belt 

Cham and flight cake 
Panning 

Slat apron biead 
Spizal screw 
Cookers doughnut 
Cool le machines wire cut 
Cooler and pad ei 
Cooling equipment 
Ciackei cutting machines 
Cl acker peeling machines 
Cl acker machines 
Ciittei — wafei 

Cutting and panning machines 
Depositois — cake 
Dios rools, and cutters 
Duideis — dough 
Hand 
Pon ei 

Doughnut machines automatic 
Droppeis 
Cake 
Cookie 

Dryers, special cookie 
Elecatois floui bucket or pan 
and tray 
Elongator 

Embossing machine, biscuit 
Eniober 


Gluing machine 
Grinding inaclimes 
Humidineis 
Ice boxes 
Icing unit 

Kettles — ooppei jaol eted 


Mixeis 

Cookie and cake three spindle 25 
Dough file bairel — 

High speed 20 

Slo-ft speed 25 

Vertical dough three and four 

Light^'^ 15 

Heavy 20 

Holders 

Dough 12 

Roll 12 

Ovens 

Antomatic or tiaveling 17 

Band type 20 

Brick peel 20 

Portable peel 20 

Reel 20 

Rotary 16 

Stationary 25 

Pad ers 15 

Pan gieasers and cleaners 10 

Pans — baking 6 

Paiiug machines 10 

Peeling machines 15 

Perforating inaohmes 15 

Pie ciimpers and trimmcis 15 

Pie idling machines 15 

Pretzel cool mg machiiwa 10 

Pioofers 16 

Puheiizers sugar 20 

Reels bolting 16 

Refining maclimes chocolate 20 

Refrigerahug equipment (See 
Ice manufacture and lefnger 

Refrigerators 15 

Roller pie crust 16 

Rounding machine dough 15 

Rubbing and creaming machines 20 
Sack cleaners 16 

Sandwich machine 15 

Scales automatic — Elour or 
water 15 

Sealei 15 

Sheeters 16 

Sifters floui sugar, staieh etc 17 
Sheers bread 12 

Spieader sugai wafei 20 

Tables sorting 20 

Tanls 

Galvanized iron 15 

Glass, enameled lined 26 

Steel 26 

Tempering and raeasuiing 15 

i Wood 15 
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Avebage Useful Lipd (xi-AKS) (Cout d) 

Tape moistening machine 

16 

Tiouphs dough 







5 

Wafer machines, automatic 


Recoiding 

10 

Wrapping machines 


Topping machines 

20 




Eoi each industiy an estimate of the average composite life for all 
classes of equipment is given 

ACCELERATED DEPRECIATION —An NACA lesearch 
study (\ol 22) defines accelerated depreciation as 

a hlanfiet increase m lates during a peiiod of abnoimal activity to 
take eaie of the additional weai and tear occasioned bj more than normal 
usage of equipment It should be distinguished from adjustment of rates 
lesultmg fiom a review of estimated remaining life as lequiied by T D 
4422 

When depreciation is applied on the basis of output oi service hours 
an automatic incieaso takes place since the depieoiation chaige is pio- 
poitional to the units produced oi hours woiked The question of 
acceleration theiefore relates largely to companies using the straight-lme 
basis In 1941 some, tliough not many, companies had increased their 
depieciation rates due to pioduction increases ovei noimal Theie was 
howeaei, no umfoimity m the rate mcioaseb buggested Aooeleiated 
depreciation becomes an active issue when plant facilities aie operated 
intensively dining emeigency oi war conditions The Tieasuiy Depart- 
ment leoognizes that the effect of opeiatmg two oi thiee shifts per day 
instead of one may entitle a taxpayei to acoeleiated depieoiation, but is 
inclined to place the biuden of pioof on the taxpayer, paitioularly where 
past experience shows that obsolescence has been moie potent than 
weai and tear m bunging about letnements 

In discussing cost accounting foi war contracts Jackson (Michigan 
Business Papeis No 13) writes 

The goieinment regulations seem to leeognize the validity of increasing 
the normal charge for depieoiation if operating conditions result in in 
creased use of machinery and equipment but no definite basis has been 
established by most departments by which a contractor can be guided 'Lhe 
Navy Depaitment has apparently agreed that under certain conditions 
rates for maohineij and equipment may be incieased to 130% and 200% 
of normal The Treasury Depaitment, however, is actively opposing in 
cieases foi tax puiposes 

The present tendency is for taxpayeis to lely on TD 4422 that “any 
claim foi depreciation diould be determined upon the conditions knowm 
to exist at the end of the peiiod foi which the return is made ” 

Use of Activity Factor — ^Reno (Journal of Accountancy, vol 74) 
recommends the modification of stiaig;ht-lme depieoiation procedure 
through the application of an "activity factor” The following is 
adapted fiam this wiiter’s discussion 
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Life expectancies are determined lust as if stiaiglitlme de»reciation 
were to be emplojed The next step la the mal ing of an estimate of nor 
mal 01 aieiage pioduction (an estimate subject to re-vision from time to 
time) Actual pioduction is oompaied with normal production and the 
activitj' factoi oi percentage determined This factoi is then applied to 
depreciation toi the year computed on the straidit line basis •vvitli conse 
quent increase or decrease of such depiociation The result is often accom 
plislied by adopting a table of depreciation rates for various levels of 
production 

If the exact activity factor is applied to normal depreciation, the result 
ing depreciation is virtually on a unit of production basis However m 
most oases the application of the factor is limited For example a ceiling 
maj be set at 160% and n floor at 50% of normal straight line depreciation 
Another possibility is to adjust the activity factor as originally computed 
accoiding to some definite procedure thus if production is 20% above 
normal the increase m depreciation might he limited to one half this in 
crease, oi 10% 

COMPOSITE RATES — A composite late is one based on the 
average life of a plant Moie specifically, accoidmg to Carroll (N A C A 
Bulletin, vol 23) 

The composite life avstem contemplates depreciation as a unit a number 
of mixed assets assemhlLd to perform a particular service hut nith each 
such unit having a diffeient life expectancy A simple illustration would 
be that of a filling station with building structures and runwavs taking 
one rate tanks and pumps another, grease racks perhaps another, and 
office equipment still another 

Aoooidmg to Taj lot and Miller (Intermediate Accounting) the com- 
posite life 

permits a single rate to be applied to the total investment in all 
depreciable assets of varying useful lues The average life of all depre 
dating assets is determined by grouping them into what may be called life 
classes 


The computation below illustrates the method 



$117 000 

Composite Life = ^ 10400 = H 2S years 
Composite Rate = ^133 000 ~ ^ 


In the aboi e illustration, m 1155 years there is written oS 11 26 X 
7 82%, 01 87 97% of the total coat This is equal to the total depreciable 
value as shown m column (4) above, since 


^117 000 - $133 000 = 87 97% 
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The following comments on composite or blanket lates aie quoted 
fiom Bulletin “F” of the Buieau of Internal Revenue 

All depreciable assets are included m one account with a single depiecia 
lion lescive In computing depreciation an overall composite rate is ap 
plied to the cost or other basis of all depreciable property The depiecia 
tion late is deteiinined by apphing the appiopriate component rate to the 
cost or other basis of each classihcation or gioup included in the composite 
account and dividing the total amount thus obtained by the total cost of 
all depreciable piopcity Under this method it is necessary to redetermine 
the composite late whoneiei substantial changes oocui in the lelative pro 
portions of different groups of assets The method has the merit of exlieme 
simplicity in application and if the rate is ndiusted to mateiial ohanges in 
composition of the plant account it is acceptable 

Salieis (Depieciation Piinciples and Applications) says that composite 
depreciation should be abandoned 

Even wheie aceruge or composite rates can be successfully employed it 
will usually be found that equivalent or moie satisfactory lesults can be 
secured where a detailed plant record is 1 ept at no gieatci cost 

UNIT RATES — ^Unit lates aie closely connected to the maintenance 
of propeity leoords through umt contiol (see eailiei discussion) Plant 
accounts aie kept for each unit and the conespondmg reseives accumu- 
lated on each stock ledgei card At retiiement, all mfoimation required 
by the accountant is available from the umt leooid (Pig 12) Under 
the unit rate system, sepaiate depieciation lates aie established foi each 
unit Howevei, the system becomes unwieldy where theie aie many 
small units 

GROUP RATES — Gioup lates in effect aie special types of com- 
posite lates Accoidmg to CaiioU (NAG A Bulletin, vol 23), the 
group system assumes 

1 An aggregation of homogeneous deprcorahlo units 

2 Determination of depieciation periodically for the entire group of 
assets as though it neie a umt 

3 Jluintenance of a single depreciation reserve account for the group 

Grouping of assets according to Canoll may be horizontal, \ertioaI, 

or geographical In horizontal grouping all assets of like physical char- 
aoteiistics, such as tanks, locomotives, auto truelcs, etc are giouped 
together Vertical or functional grouping includes all assets aidmg m 
the perfoimance of a common aim, such as those of a papei mill a 
lefineiy, etc Geographical grouping consolidates the assets of a dis- 
trict 01 region into one umt The gioup system of depreciation is faiily 
populai 4. 1941 leseaich study (N AC A Bulletin, vol 22) lepoits that 
of 245 companies, 65 use this method foi all then assets and 62 use it 
for a poition of their assets 

Selection of Groups— The first task is to determme the size and 
nature of the groups Concerning the latter, the aim is to oie ite homo- 
geneity As to size, the laigei the numbei of units compusing the 
group, the moie stable and leliable becomes the average life of the 
group and hence the gioup rale Economic conditions oi income tax 
consideiations sometimes deteimine the nature of the giouping Carroll 
states 
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For example the district equipment in an oil held which may be depleted 
befoie the equipment is worn out piobably should form one group This 
method of giouping has two advantages over the horizontal group 

1 It provides a more natural base for cost distribution 

2 Ihe Buieau of Internal Revenue allows a retirement loss only when 
all the equipment within the group is abandoned In a horizontal 
group of pumps for example no loss conld be claimed until the 
company had retired all the pumps where! er located 

Another consideiation in group selection is the need for a fair dis- 
tribution of costs In this connection Caiioll wiites 
It IS possible to use such large and all inclusive groups that the distri 
bution of depieciation charges is arbiti iry Sometimes as in the case of 
cost plus contracts and joint operating agi cements, cost distributions have 
more than ordinaij significance and great caie should he exercised in de 
signing a plan foi depreciation distribntjon Indeed it may be that rush 
ing hculloug into a group sjstem under such conditions would result in the 
maintenance of additional supplementary depreciation and cost records in 
accoi dance with the provisions of the contracts It is believed that benefits 
derived from a reduction of cleiieal work elsewhere might bo more than 
offset bj the duplication of work in such cases 
Operation of Group System —In starting the system, the cost of all 
fully depieciated assets is eliminated from the gioup depieciation base 
Only one leseive account is kept foi each group and depieciation is 
chaiged at the weighted aveiage rate on the entire group investment 
As a lesult depieciation may be accumulated to an amount greater or 
smaller than the origmal investment in a unit, upon letiiement, 
normally the entne cost is chaiged agamst the gioup reserve 
Fig 21 shows a gioup plant lefcoid foi thiee classes of pumps, each 
class having a different depreciation late The foim piovides for a 
complete columnai analysis of the gioup depreciation reserve The 
weighted average rate is computed by calculatmg the depieciation 
sepal ately on each class and expressing the total as a pei cent of the 
total cost The monthly piovision (1/12 of the annual amount) is com- 
puted on the opening balance of the investment, hence the journal 
voucher for depieciation may be put through as eaily in the month as 
desiied Additions aie entered in the investment column, retirements in 
the investment and group reserve columns In each case the annual 
depreciation column is adjusted so that new monthly totals may be com 
puted 

In ordmary letiiements, the full cost is chaiged to the gioup leaerve 
and also the lemoval cost Salvage is ciedited to the reserve The 
retirement of August 17 is, according to Carroll assumed to be extraor- 
dinary, and only the accumulated depreciation is charged to the reserve 
Conclusions Regarding Group System — Gioup rates must be closely 
watched and adjustments made when existing lates pioduce gioup re 
selves that seem to be out of line Caiioll cites among otheis the 
following conclusions 

1 The system provides reliable depreciation costa and reserves pio 

a Groups are homogeneous 
b Rates aie aceinate 

0 Sufficient detail is maintained for eontmuous analysis and levi 
Sion of group rates 
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2 The Gi/e of groups depends upon 
a Operating conditions 

h Climatic conditions 
c Products nininfactured 

3 Internal Revenue Department favois this system for concerns hav 
ing laige numbeis of similar properties 

4 Recent soientiflo methods of rate determination appear to have been 
developed in connection with the group ajstem 

6 The group sjstem may be used simultaneoualy ■with unit and com 
posite 1 ate systems within one plant 


Apportioning Depreciation 


GENERAL PRACTICE — ^The gieat majoiity of businesses charge 
depieoiation by the straight line method oi some vaiiant theieof These 
aie the simplest and easiest methods Pabneant made an. exhaustive 
analysis of pntate and public capital accounts and piesented his findings 
m Capital Consumption and Adjustment (National Buieau of Economic 
Reseaich, 193S) Fig 22 taken fiom this souice shows the depieoiation 
and other piaotioes followed m accounting foi expendituies on duiable 
capital goods The table was compiled from mateiial obtained fiom 
individual repoits to the Securities and Exchange Commission on Form 
10 and fiom a few published leports compiled by the Standaid Statistics 
Corporation The figuies indicate the numbei of coiporations repoitmg 
each practice An analysis of the miscellaneous methods shown m the 
last column of Fig 22 is as follows 

Number of 
Companies 

Cost charged to current expenses in the case of 


Intangible development costs (mining) 

Patents lesoarch etc 
Tools dies foims etc 
Leaseholds 
Other 

Flat sum ni heu of detailed estimate 
Maintenance basis 
Inventory basis 
Lapsing method 
Diminishing balance method 
Service output method and constant sum 
Straight line method modified by % of normal activity 
Straight line method (10%) until reserve is 76% of cost, 
thereafter 20% of residue 

Fifty per cent written oil utensils first year thereafter 
no depreciation charge 


No depreciation charge if 

(o) Idle or outside property 

(p) Fully depreciated property 

(q) Oftset by appreciation 

(r) No explanation 


11 

3 

2 

ToT 
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In view of the facts shown by Fig 22, only those methods of appor- 
tiomng depiLCiation which are in common use need be discussed These 


1 StiaightLme 

2 Sell ice Output 

3 Productive Houi 
i Declining Balance 


STRAIGHT LINE METHOD — Under this method the total 
depreciable amount is spiead m equal amounts over the Ide span of the 
asset, the amount is oidmanly expiessed as a per cent of cost Thus, if 
G = Cost 
S ~ Seiap value 
n =: Number of years 
d = Amount of annual depreciation 
r ■= Rate of annual depreciation 
Then d = 



For an asset costing $1,500 with an estimated salvage value of $300 and 
an estimated life of twelve yeais 


In piaotice the salvage value is often disregarded, and the depieoia' 
tion late is theiefoie found by dmdmg the number of yeirs into 100 
A ten-year life repitsents a 10% rate, a twelve-year life 8%%, etc 

Appraisal of Straight-Line Method —The method is simple and the 
rates arc easily calculated, and easily ad 3 usted where adjustment be- 
comes necessaiy Its basic assumption is that depreciation is a function 
of time which is true of the depreciation due to lapse of time and of 
obsolescence, but not that portion due to wear and teai It is undoubt- 
edly the most widely used method, most experience tables bemg based 
on straight-lme lates Fmally, it is approved foi income tax puiposes 
Bulletm F states 

Ordinaiily deineciation computed by this method repiesents the actual 
diminution in seivme \aliie from year to yeai as closely as the depreciation 
computed by any othei method The practical simplicity m accounting lec 
ords lequired and the ease and facility by which revisions oi changing life 
estimates may be applied tend to mtdie this method the most acceptable 
one for general use 

On the other hand, the straight bne basis is often objected to on the 
giound that it does not take into consideiation intensity of use It 
constitutes a tiue fixed chaige From a financial viewpomt it may be 
desnable to ease the buiden in periods of subnormal activity, though 
accountants in piinoiple object to such practice Another objection is 
based on the fact that as the asset grows older, the fixed depreciation 
charge plus the increasing raamtenance charges matched against the 
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fallmp! ie\enuea cicate an intoleiable situation Howsvei, as Paton 
says (Advanced Accounting) 

The plant pioperty of the typical industrial concern is lepreseuted by 
many units in aaiious stages oi seiviee life, rather than by a single asset 

In this avay, othei things being equal, revenues and obaiges tend to 
become stabilized 

PRODUCTION METHODS —The underlying piinoiple of all pro- 
duction methods is that they make depieciation a use function rather 
than a time function They cieate a vaiiable m place of a fixed charge 
for depieciation that is they chaige depieuation in piopoition to plant 
activity Essentially, all pioduction methods aie vauations of the 
straight-lme method If production expiessed eithoi m units of output 
or in woikmg hours is umfoim the lesults if plotted, aie a straight 
Ime The piincipal types of bases foi appoitionraent which have been 
suggested m this connection are as follows 


1 

2 

3 


Total iiiiitf, of product or service 
Total operating time 
Volume of sales 
Jobs or orders undertaken 


The fiist of these involves an estimate as to the total number of units 
of product to be tmned out oi oontiibuted to by the particulai asset 
and it IS evident that in lelatively few cases can such an estimate be 
anything moic than a guess Operating or active time is often a 
simple! and soundoi basis than physical output Volume of sales w 
lelatively unsatisfactory as a basis for apportionment, paitioularly m 
view of the fact that the value of the product foi any oonsideiable 
period is even more difficult to estimate than amount of oiitput and that 
final gross levenues do not as a rule attach to the paitieulai maohme 
or othei imit of piopeity m any dofimte way The job or order as a 
basis for appoitionment is useful pnmanly m fields wheie particular 
assets are laigely consumed on a paiticulai job, as sometimes happens 
m the building trades m shipyaids, and in othei special oases The 
Bureau of Internal Revenue recognizes the propriety of the “job 
method” foi wnting off the cost of "single-pmpose or special-purpose 
equipment ” 

The production methods like all other schemes of apportionment 
requiie the fundamental estimate of service life and m this estimate 
must be consideied such factors as obsolescence and inadequacy as 
under the stinight-lme plan 


Service Output Method— Under this method depreciation is made 
to vary With the number of units produced If it is possible to express 
the expected production of a unit of equipment with reasonable aocu- 
lacy, this method becomes feasible Thus, it is possible to calculate 
depreciation m the case of linings of blast furnaces on a unit output 
basis Bullotm P (Bureau of Inteinal Revenue) points out that the 
method is particularly applicable m the case of natuial resouices where 
the available leserves which limit the useful life of property can be 
foretold with lensonable accuracj 

To apply the method, the cost of the propeity (or cost less estimated 
salvage value) is divided by the number of units, thus producing a unit 
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cost The depreciation in any penod is simply the mimbei of units 
multiplied by the unit cost 

The same souice oommpnts on the utility of this method The chief 
reason whj natural resources furnish a good example of application of 
this method is that “the late of production measures the late of exhaus- 
tion of the pioperty” The bulletin states 

For most propel ty it is not possible to obtain this mfoimation nith anj 
reasonable degiee ot accuracy and, therefore the method is not considered 
an acceptable one foi general applioation to the machinery account of in 
dustrial concerns or to the pioperty of those companies exploiting a nat 
ural resouice ivith leseices sufficient to extend operations beyond the phjsi 
cal life of the oiiginal plant 

Working Hours Method — ^The numbei of houis, for example, that a 
particular machine will run at a given speed and with standaid condi- 
tions of mamtenanoe can be estimated in some cases on the basis ot 
opeiatmg experience Thus it is possible foi example, to estimate the 
flying hours of an airplane motor with some degiee of accura,oy In 
making such estimates consideration must be given, howevei, to the 
problem of total useful life in view of all the cii cumstances, and to the 
factor of idle time Wheie this geneial plan is adopted the usual pro- 
ceduie is to deteimme a depieciation cost per active hour and the 
depreciation in a gnen penod is the hour-iate times the houis opeiated 
in the poiiod Natuially it it necessaiy when usmg this method to 
maintain complete operatmg lecoids 

The method is quite similar to the service output method The life of 
the asset la expie&sed in teims of woiking hours instead of jeais and a 
unit cost is obtained pei woikmg houi By maintaining adequate records 
of machine opeiation, it is then possible to compute the peiiodic depre- 
ciation ohaige multiplying the number of houis by the houily late 

Appraisal of Production Methods —The production methods as con- 
trasted with the stiaight-lme method lepiesent opposite exti ernes of 
depieciation accounting The foimei make depieciation a 10% variable 
chaige while the latter treats depreciation as a 100% fixed charge 
Wheievei applicable, the pioduction methods offer a fauly easy method 
of applying depieciation On the othei hand there is the danger of 
undeidfepieciation in periods of subnormal activity In the extreme ease, 
no depieciation is charged when the plant is completely idle This of 
couise 18 abaiiid as well as dangerous The production methods emphasize 
mtensity of use to the total exclusion of the othei factois present in the 
depreciation function 

OTHER MODIFICATIONS OF THE STRAIGHT-LINE 
METHOD — A compromise between the stiaight line and production 
methods is obviously called foi This consists of lecognizmg a fixed 
minimum chaige for depreciation which is present at all levels of activity 
from zoio to 100% Superimposed upon this la a vauable charge based 
on service output oi woikmg houis Reference to Fig 21 shows thav 
this method is only model ately popular being used by thirteen com- 
panies in the sample studied, if items (k) and (1) aie considered as 
amounting to about the same thing However, some of the most 
progressive concerns have begun to mtioduce this method, it offers m 
many ways an ideal solution to the depreciation problem 
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DIMINISHING BALANCE METHOD —Fig 22 shows mne com- 
panies to be using the diminishing balance method with an additional 
company using it in connection with the stiaight-lme method In the 
lattci case, stiaight line depieciation was applied until 76% of cost was 
accumulated m the leseive, theieaftei, a rate of 20% was applied to 
each yeai’s lemaining book lalue Tbeie are a numbei of variations of 
the declining balance method 

1 Declining balance, scientific 

2 The fi actional or weighted yeai method 

Declining Balance, Scientific — ^The formula foi the determmation 
of the necessary peicentage may be stated as follows 



In this equation r is the lequued percentage, n the numbei of periods, 
S the net salvage value, and C the cost oi othei basis Thus assuming that 
an asset costing $100 has a service life of 25 yeai’s and a scrap value of $1, 
the application of the foimula yields the following lesiilts 


The depieciation foi the fiist year is then $16 82, leaving a net book 
value of $83 18 The depieciation foi the second yoai is $13 99 (i e , 
16 8236% of $83 IS), which yields a new book value of $69 18, etc 
Fig 23 adapted fiom Salieis (Depieciation Principles and Applica- 
tions), illustintes the method graphically and compaies it with the re- 
sults obtained fiom the use of the stiaight-line method The graph 
piesents the accumulations m the Reseive foi Depieciation account 
undei both methods Tlhe declining balance method is sometimes le- 
feiied to as the asymptotic method, smee the curve appioaohes the 
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cost as an asymptote If instead of plotting the accumulations m the 
leseue, the suotesane book values aie plotted, the curve is leversed, 
and becomes asymptotic to the sciap value 

Fractional Year Method — ^This method also referred to as the 
weighted year method, or the sum of expected life-periods method, 
consists of applying depieciation by means of a senes of fiactions the 
numeratoi of each of which repiesents the life expectancy at the begin- 
ning of each peiiod and the denommator lepiesents the sum of all the 
numeiatois Foi example 

An asset has an expected life of 6 periods or suecessiie period life 
expectancies of 5, 4, 3 2, 1 a total of 16 Taking the successive life terms 
as numerators and the total as the denommator gives changing depiecia 
tion rates for the 6 yeais of 6/15 4/16 3/16 2/15 and 1/15 Assuming 
a cost of $110 and a net salvage of $10 the use of these rates gives succes 
sive depreciation charges of $33 33, $26 67, $20 00 $13 33, and $0 67 
The only argument supporting such a method is that of conservatism 
it piovides foi heavy depreciation charges during the eaily yeais of 
the life of an asset, when it may be assumed to be most pioductive, 
and lightoi cbaiges m the later and supposedly less pioductive yeara 
The fact that maintenance charges tend to mciease with age is some- 
times pointed to as support foi a decreasing charge procedure m accru- 
ing depieciation Such a proceduie might be applied with some degree 
of leasonableness to assets such as motion-picture films, m which the life 
IS shoit and amoitwation may be conceived as taking a continuously 
acoeleiated couise On the whole these methods have little practical 
value and then extensive adoption cannot be expected 
Bulletin “F,” issued by the Bureau of Internal Revenue, includes this 
statement legaiding the “declining balance method” 

Its beat application is to those accounts for property m which the greater 
proportion of the production is confined to the early part of the useful life 
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DEFINITION AND OBJECTIVES OF BUDGETING— A 

budget IS pnmauly a blueprint of a projected plan of action of a busi- 
ness ioi d clefimte peuod of time Its fundamental puipose is to aid m 
secuung control over the diffeient paits of a busmess This is done by 
opmpaimg actual attainments against the budgetary figures and using 
the lattei as a basis of comparison or yardstick in determining the effi- 
ciency of opeiations These points aie repeatedly mentioned by vaiious 


The pnmary purpose of budgetary control is to plan all operations so as 
to Seoul c maximum profit fiom a minimum investment m -working and fii.ed 
capital (Cartmell NAC A Year Book, 1938 ) 


Budgetary control may he defined as accounting in terms of the futuie It 
means ft caierul planning of all functions of a business in advance (Hil 
gert, Cost Accounting for Sales ) 


Budgetary oontiol deals with the coordination of the seveial departments 
to the end that a well formulated program may be made for the business as 
a whole (McKinsej, Budgetary Control ) 


A budgetary control sjstem is a carefully worked out financial plan, in 
eluding the procedure involved in its operations for coordinating the van 
ous divisions of a business for the ultimate puipose of earning a profit 
(Van Sickle Cost Accounting) 


To my mind a budget represents a standard a measuring stiol with 
which to measure the accomplishment of the various activities of the busi 
ness (Crockett, NAC A Bulletin, vol 19) 

In om piactioe we regard the purpose of the budget as one that will ana 
lyze the situation develop the course our business is to follow and then 
assist management in controlling operations so that the desireil obieotives 
ma-y be obtained or at least approximated (Perry NACA Bulletin vol 
22 ) 

Note that different objectives are emphasized by different authorities 
In budgeting theie aie three objectives of primary impoitance 

1 Planning and forecasting which include the foimnlation of policies, 
detailed plauning of future action and preparation of the best esti 
mates possible of the effect of external influences on the business 

2 Coordination, which assures that a business shall be operated as a 
unified whole rather than as a gioup of separate depaitments 
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3 Control which includes assigninent of lespoiisibihty and measure 
mont ot lesulth to the end that the foiecasted pioht goal may be 
attained 

In piactice an mdiiidual company may stiess one objective moie than 
the otheis The statement has been made on seteial occasions by prac- 
tical opeiatmg executnes that they would still be in favoi of budgeting 
if it imolved nothing moie than careful prepaiation of foi Boasts and 
plans This statement has been used to stiess the value mheient m plan- 
ning and forecasting and the leduction of plans, policies, and foiecasts 
to paper In the laige multiple umt company which is likely to lack 
cohesion, the piincipal value of the budget may be its coordinating influ- 
ence, its ability to unite all elements m a busmess behind a umfied plan 
of action In othei companies, and paiticulaily m connection with costs, 
use of budgeted goals and allowances as a basis foi contiol may be the 
pnmaiy objective of a budgetary control plan Obviously, however 
maximum results aie obtained fiom a budgetary control set-up when all 
three objectiies are stiiven foi and achieved 
ADVANTAGES OF BUDGETARY CONTROL— The advan- 
tages accruing to a concern which has an established budgetaiy contiol 
proceduie aie summaiized by Einst and Einst (Budget Control What 
It Does and How to Do It) as follows 

1 It has a marl ed iniiuonee on the most economical use of woikiiig oapi 
tal since it is planned to make the maximum use of plant facilities and 

2 It pievcnts ivaate since it regulates the spending of money for a defi 
nite purpose and in actoulauee with appiopiiations established by the 
executives of the business 

3 It places deiimteh just wheie it belongs, the lespousibility for each 
function of the business 

4 It makes foi cooidmation It compels all depaitmeuts of a business 
to cooperate m attaining the results fixed by the budget 

6 It piesents in cold Aguies the best judgment of exoontives committed 
to a definite busmess objective, thus guarding against undue optimism 
which often leads to o\ erexpausion 

6 It acts ns a safety signal for management since it indicates the van 
ance betveen estimates and the actual results obtained Thus it shows 
when to piooeed cautiously, ns well as when manufacturing oi merohandis 
ing expansion may be safely undeitaken It is an automatic cheek on the 
judgment of the exeeutiies, a cheek frequently leiealmg losses in time to 
stop the waste 

7 It IS the most potent force m busmess for the conservation of the 
resouices of busmess since it legulates the spending of money within the 
confines of income 

8 It is invaluable to management in deteimining the effect of sales pro 
duotion and financial policies 

9 It compels management to study its markets pxoduots methods and 
service tlius disclosing ways and means foi strengthening and enlarging 
the busmess 

10 It compels management to study and to plan foi the most economical 
use of lahoi material and expense 

n It is the only means foi predetermining avhen and to what extent 
financing vill be necessaiy 

12 It sets up a taiget to shoot at and piovides a gauge for measuring 
the aceiuacy of the shot It is a test of the ability of management to make 
things happen m accoidance with a well ordeied plan 
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13 Mtunagements wliitli have developed a well ordered budget plan and 
which opeiate accordingly, find greater favor from then bankers and 
boards of diiectors 

14 It compels management to fortify itself with adequate accounting, 
cost accounting, and hnaneial records 

BUDGETING A MANAGEMENT FUNCTION —Planning, co- 
oidination of activities and contiol aie all paits of the management 
function When these thiee aie combined in a system of budgetary 
control, the budget becomes a tool of management which merits the 
suppoit of the chief executive, department heads, and suboidmates who 
place more reliance on it and give it a leadiei acceptance Senoui 
(N A C A Bulletin, vol 16) develops this point as follows 
The president or geneial mnnagei of the business should have direct 
control over all matteis relating to the operation of the budget plan It 
will of course be neeessaiy foi mm to delegate most of the active work to 
suboidmates but these assistants will act as his agents and will be directly 
leappnsible to him for the performance of the work so delegated 
With this arrangement the president is in a position to emphasize the 
importance of the budgetary program upon some depaitment heads who 
might otherwise be inclined to nnderappiaise its value Again difterencea 
of opinion and disagieements are sure to develop in the process of coordi 
nating the programs of the several departments Manitestly the president 
IS the one and only executive who will be m a position to make the final 
decision relative to controversies between depaitment heads of equal rank 

BUDGET COMMITTEE— lu the development and administiation 
of a budgetary control progiam the chief executive usually works 
thiough a budget committee and delegates pnmars lesponsibility for 
detailed operation of the budgetary piogiam to au assistant, variously 
known as the budget diicotoi, budget officer, oi assistant to the piesident 
In a large manufactuimg business, the budget committee is composed 
of the executives m charge of the major functions of the business and 
includes the sales manager, piodiiction managoi tieasuier, and con- 
trollei In some cases the chief engmeer, puichasing agent and vaiious 
othei officers oi executives may be mcluded The chief executive may 
act as ohairmau of this committee and the budget direotoi as seoietary 
In smaller companies, budgeting is largely the responsibility of the 
accounting department acting for the chief executive The committee 
type of oiganization is to be prefen ed because of the coordination of 
functions which results from meetings of the budget committee Also 
greater coopeiation is seemed by making piepaiation and administration 
of the budget a democratic process m which all who share responsibility 
are given a part m the development of a comprehensive company-wide 
plan, m this way mteiest is aroused in seeing that the budget is so ad- 
ministered as to achieve the planned results The piincipal functions of 
the budget committee are 

1 To receive and review individual budget estimates 

2 To suggest revisions 

3 To decide on general policies affecting more than one primary de 
partment 

4 To approve budgets and later revisions 

5 To receive and eonsidei budget reports showing aotnal results com 
mred with budget 

6 To recommend action where necessary 
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When functioning m this way, the budget committee becomes m fact 
a management committee and is a poweifiil foioe in knitting together 
uhe various activities of business, and enforcing leal contiol of operations 

BUDGET DIRECTOR — While the contiollei tieasmer, and assist 
ant to the piesidcnt oi an executive of the business with some other 
title may seive as budget dnector supeivision of the budget is a separate 
and distinct function and not a division of work of the tieasurei’s 
accounting oi any other department Logically, the budget diiectoi 
serves as assistant to the chief executive and this function, should be 
shown as a separate function in the organization chart, even though the 
peison perfoimmg this function has some othei title, such as contiollei 
01 tieasuiei The following summary of duties of budget director is 
adapted fiom McKmsey (Budgetary Contiol) 

1 To develop complete budgetarv control procedure foi the pieparation 
and auhinission of budgets then appioval handling of levisions and 
piopaiation presentation, and analysis of reports This will include 
wilting of instructions scheduling of due dates foi each pait of the 
work and the preparation of forms 

2 To see that accounting statistical and other departments supply 
data on past peiformance and expected futuie trends needed by de 
mrtment heads in pieparmg their budgets 

S To receive estimates fiom depaitmeiit heads and tiansnnt these to 
otheia whose budgets are dependent on oi cooidinated with them 

4 To piepaie tentative forecasted balance sheets and profit and loss 
statements fiom departmental estimates and iii ooiisultation with 
the department heads involved, eliminate any disci epaucies among 
depni tmental budgets 

C To piesent departmental estimates foiecasted balance sheets and 
foiconsted piont and loss statements to the budget committee with 
Ills leoommendatious These statements may well he on a ooiiipara 
tive basis enabling memheis of the budget oommitteo to compare 
foieoasts for the coming period with the accomplishments of a piior 
period 

0 To supplj the budget committee with all infoimatiou needed to pass 
on adjust and appiove budgets 

7 To tiansmit to depaitment heads the budget approved by the 
budget committee 

8 To make revisions or adjustments approved by the budget committee 
and transmit these to the depaitment heads 

9 To receive fiom the accounting depaitment all comparative reports 
of actual versus budgeted results and transmit them to depaitment 
heads and the budget committee 

10 To transmit to department heads decisions and instiuctions of the 
budget committee aiising fiom the committee’s consideration of com 
parntive i eports 

11 To piepaie such special analyses of budget performance foi the chief 
executive budget committee and depaitment heads as may be le 

12 ?n general to he constantly aleit to discover new data and new 
methods which own be utilized to make the hudgetaiy piogi am moie 
effective 

RESPONSIBILITY FOR PREPARATION OF DEPART- 
MENTAL BUDGETS — It 13 gonoially recognized that piimaiv re- 
sponsibility foi clepai tmental estimates rests with the depaitmontal execii 
tives, with the budget director and the accounting depaitment sen mg in 
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consulting capacities Unless the executive in chaige of a particular func- 
tion prepares his own budget, the value which he gams fiom planning 
and forecasting his activity is lost, and his feeling of responsibility for 
achieving the goal set is greatty leduced The accounting and statistical 
departments contiibute data on past results and present trends, and, m 
the case of expense budgets, assist in the classification of expenses as 
fixed and variable The budget diiectoi must develop forms and consult 
with and advise department heads But each department head must 
accept the final lesponsibihty foi his budget, subject of course to such 
adjustments and modifications as may be decided upon by the budget 
committee This last exception is impoitant if the activities of the 
vaiious departments are to be piopcily coordinated 

LENGTH OF BUDGET PERIOD— The establishment of a 
budget piesupposes a period to be covered by the budget Various 
depaitments of the business aie subject to diffeient influences and hence 
different periods may be used in budgetmg the activities of the business 
Capital additions, for exaiMle, may be planned ahead foi a longer period 
than detailed operations For example, the Ameiican Telephone & Tele- 
giaph Co has a definite forecast of its business for ten years ahead and 
works towards that long-range plan It assumes the telephone to be a 
permanent institution and subject to broad developments which can be 
studied by modem statistical devices 

In many cases the natuie of tlie business deteimines the logical length 
of the budget period Foi this purpose mdustrial companies may be 
divided into two broad classifications 

1 Companies which introduce new models each year, have definite style 
seasons or are very seasonal in their operations 

2 Companies which do not fall m any of the above three groujis 

Model Year, Style Season or Fiscal Year — Companies in the fiist 
classification normally piepare budgets for the model year style season, 
or fiscal yeai Companies manufacturing automobiles ladios, refrigera- 
tors, and other household appliances noimally mtioduce new models aaoh 
yeai Thus then busmess life is bioken down into definite annual units 
m each of which a diffeient pioduct is produced and sold An annual 
budget IS logical m mdustiies of this sort Companies manufacturing 
shoes, clothing, and other products for which new styles aie developed 
each spring and fall season, find a six month budget penod most logical 
A longei foiecast of any accuracy is impossible because of the lack of 
infoi mation on styling of the product to be sold during the next succeed 
ing period Also, in such cases a shoiter budget period does not give a 
complete pictuie of the cycle fiom pioduction to sale to collection of 
leieivables oi include the financing penod extending from the date of 
lioiiowmg to the date of repayment 

Annual Budget— For concerns which do not have style seasons or 
model years, but do have a highly seasonal pattern of sales the annual 
budget IS the most logical In the ice cream mdustiy, statistics gathered 
over a number of yeais show that the mdustiy has a veiy definite sea- 
sonal sales pattern Foi the mdustiy as a whole approximately 46% of 
the annual production and sales occm in the summer months of Juns 
July, and August, when plants operate at full capacity Major repairs 
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replacements and installation of additional capacity take place in slack 
periods In addition relatively heavy fixed cliarges involved in main- 
taining plant capacity to meet peak requirements and in continuing a 
competent oiganization, peisist during months of low activity at rela- 
tively the same level as duimg the busy period As a result the peak 
months show income and cash receipts above costs and cash payments 
while alack months call for expenditures and disbursements m excess of 
income and receipts This means that the actual results oi budgeted 
plans for any one month aie difiBcult to appraise until the figures for all 
months are brought together to present a pictuie of the year as a whole 
Like many other indnstiiea the seasonal natuie of the ice cieam busi 
ness makes the annual budget the best basis for forward planning 

Special Term Budgets — ^Where the business is not highly seasonal 
does not introduce new models annually oi have style seasons, the fol- 
lowing thiee aiiangements are possible 

1 Budgets may he prepared for a fixed period of three months six 
mouths or a year as pieviously described 

2 Budgets may be kept always a certain peiiod In advance of the 
current mouth by adding a new month to the forecast as each month 
IS completed 

3 A combination of a summary long term budget and a more detailed 
shoit teim budget may be worked out to provide a long term plan 
plus detailed cooidmation and control over a shorter teim 

Closely lelated to the length of the budget peiiod is the matter of 
subdnidmg the budget into shortei periods foi gieater detail m plan- 
ning, fine! cooidmation of activities, and more fiequent comparisons of 
actual with budgeted lesults for control purposes The budget for the 
entne penod gives an ovei-all picture of expected results, analysis by 
shortei units of time makes possible a deteunination of each peiiod’s 
oontnbution to that objective thioiigh a comparison with the shorter 
period’s budget In a seasonal business it is possible that the actual 
lesults, taken bv themselves may give a most unfavorable picture, but 
when view ed m the light of budget expectations foi the period the lesults 
may be satisfactory Many pioblems of cooidmation and control are 
time pioblems involvmg an answer to the question, “When?” A short 
period budget provides the basis foi detailed cooidmation of production 
and sales and close forecasting of cash receipts and disbursements that 
would otherwise be impossible 

In most cases, the budget is subdivided by months, although for some 
activities a weekly or even daily foiecast may be piepaied Ordinarily, 
it is not possible m budgeting to plan in advance all day-to-day and 
week-to-week details of operations, these are bettei treated as matters of 
continuous operating contiol But operations can be planned accurately 
on a monthly basis and the budget for the month can be made to seive 
as a guide foi the day to-day decisions Accordingly, analysis on a 
monthly basis is most common This, of course, does not pieclude divi- 
sion of the month into weeks or days foi leport purposes whore it is 
desired to determine a poition of the month’s budget accomplished to 
date 

Beginning and Ending Dates — Of equal importance with the length 
of the budget penod are the bpgitmmg and ending dates Activities to 
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be coordinated may occur in different montha and if the budget is so 
placed in time that they fall in different budget periods, one important 
benefit of the budget has been lost In some industiies production oocuis 
in the fall and early winter in preparation for the spring selling season 
A budget period ending December 31 results in pioduction plans being 
IE a difteient budget period than the sales with which they should be 
cooidinated Where shoit teim borrowing fiom a bank is icsorted to, both 
the date of borrowing and the date of repayment should be covered by 
a smgle budget peiiod Every business has a fauly definite cycle, usually 
covering one year, and the use of this natural business year foi both 
budgeting and accounting aids in making both accountmg reports and 
budgets of greatei value to management 

PLACE OF FLEXIBLE BUDGET — Foiecast budgets have defi- 
nite limitations for oontiol purposes If each manufactuung department 
operates at exactly the rate of activity planned, the foiecast expenses 
provide a good basis foi contiol, but this occurs seldom Little real 
control can be obtained by comparing actual expenses for one rate of 
activity with budgeted expenses at another late Some expenses vary 
diiectly with volume and others do not Real contiol is only possible 
when actual costs aie oompaied with predetermined indications of what 
the expenses should ha\ e been at the attained volume 

This shoitoommg of a forecast budget foi control purposes has been 
overcome by the deielopment of supplementary flexible or vaiiable 
budgets, used piimanly for control of manufactuung expenses By a 
study of the classification of each expense as fixed, vauable, oi semi^ 
vaiiable, it is possible to develop a budget for each department m the 
plant Such a budget can be utilized after the actual volume of opeia 
tions foi a period is known to determine the allowable expenses for 
that actual volume Budgets of this type have been used most exten- 
snely and successfully foi controlling manufacturing costs where the 
relation between volume and costs is most direct, but tliey have also 
been used to a limited extent in connection with the control of distribu- 
tion and admmistiative expenses This type of budget is considered in 
detail later in this Section 

FREQUENCY OF REVISION— As an aid m planning and a tool 
foi coordinating the various activities the budget should be subject to 
frequent levision If. as the year progresses, it becomes apparent that 
the sales forecast will not be met, it is obvious that pioduction plana 
need to be scaled down This may be done eithei withm or without the 
budget structuie Befoie the adi ent of flexible budgets revision was con- 
sidered undesuable because fiequent changes reduced the usefulness of 
the budget figmes foi control purposes Where a flexible budget is used 
for control purposes this objection is removed, since with changing con- 
ditions the foiecast budgets can be brought up to date without affectmg 
the basis foi control Today, in most compames budgets aie regulaily 
reviewed and levised where conditions indicate that the plan as originally 
developed cannot be accomplished 

BUDGET MANUAL — A budgetary control program which has as 
one of its objectives the caieful planning of all activities is not complete 
unless the procedure for the development of budgets is also closely 
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planned Budgeting is a coopeiatue undei taking involving a large num- 
ber of individuals To coordinate then individual effoits it is impoitant 
that the pioceduie for budgeting be reduced to nriting m the form of a 
budget manual MacDonald (Practical Budget Proceduie) has summar- 
ized the benefits of such a manual as follovs 

The use of a budget manual furnishes an extremely helpful guide in both 
intioduotioii and maintenance of a budget program Authoiitj and respon 
sibilitj foi the preparation and administiation of the budget aie eleaily 
stated The manual defines the dutj and authoiity of each individual and 
committee as members of the budget organization and is a place of refer 
euce on budget procedure It insuiea the preparation of each budget in a 
uniform manner It assists the oigamzation in coordinating its plans and 
activities Finally a budget manual sells the advantages of Dudgetaiy con 
tiol to the oigamzation as a whole paitieularly to those executives vho 
aie peibonally responsible tor budget pieparation and execution 

Contents of Budget Manual —While each budget manual is developed 
to meet the paitiouhi needs of the company for which it is prepared, 
some matteis included in almost any manual aie 

1 Objectives of the budget plan 

2 Oigamzation through nhieh it functions 

3 Duties and responsibilities ot the budget committee budget direotoi, 
department heads and others responsible for the prepaiation and 
administiation of budgets 

4 Length of the budget peiiod 

5 Procedure for the approval and levision of budgets 

0 Due dates toi budget estimates and reports 

7 Proceduie for enforcing the budget 

MoKinsey (Budgctniy Control) piesents a complete manual on budg-' 
eting pioceduie This manual coiers the budget program as follows 

1 Statement of the function of each executive with refeienoe to budget 

2 Steps in the preparation of the sales budget when submitted re 
■vieued and appioied bi the budget committee and general man 
ager and the nature of the reports and levision of the sales budget 

3 Handling of the production budget 

i Steps in building up the labor materials, and expense budgets and 
the outline of the reports used to tollow up these budgets 

5 Development of the plant and equipment budget 

6 Procedure for the contiol ot depaitinental expense and the develop 
tnent of departmental expense budgets 

7 Dei elopment of the financial budget 

8 Preparation of pieliminary estimated financial statements 

In the case of each of these items leiy complete and definite state- 
ments aie made so that the manual is in reality a useful guide m pre- 

» the budget This manual has been diagiammed and is lepio- 
here as Fig 1 It should not be expected that the diagiam can be 
used by e\ eiy business It is reproduced to show the cooidmated and 
mteiielated woik necessary, and the need foi a definite piogiam covering 
every aspect of budgeting pioceduie 

FUNCTIONAL BUDGETS —In budgeting, the ultimate objeotne 
of budget preparation is the development of a forecast balance sheet and 
a forecast piofit and loss statement But in the process of deyelopinA 
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these summary budgets each element enteung mto them needb to be 
forecasted and planned and mdnidual departmental oi functional bud 
gets oigamzed into a unified whole While details maj dittei fiom one 
company to anothei, all industiial companies ha\c the same basic func 
tions and need to piepaie at least the following budgets 


2 


Profit and Loss Statement 

h Production Budget 
e Purchasing Budget 
d Labor Budget 

e Budgets of Manufacturing Expenses 
f Distribution Expense Budget 
g Administiatue Expense Budget 
Siippoiting Foieeasted Balance Sheet 
a Cash and Financial Budget 
b Budget of Capital Expcnditui es 


SuppoitiM Foieeasted 
a Sales Budget 


Sales Budget 

SALES FORECAST— A foiecist is a statement of what mav be 
expected to happen m the light of past expeiienoe, piescnt conditions 
and any changes m fictors influential in the past A foi coast is dis 
tmguished fiom a guess by the extent to which oaiefully analyzed and 
inteipieted mfoimation piovides its basis The infoimation contained m 
a sales fmeoast is developed to piovicle the following detailed infor- 
mation 

1 Sales by product lines Few companies piodiiee and sell a single 
product If the pioduetion of each product oi product line is to he 
jiknned the foiecasts must be aoooiding to pioducts oi pioduct 

2 Sales in units rather than dollais Foi production planning piiiposcs 
and inventoiy control units aie essential Coiiaeision mto dollars 
can be made later for the forecasted profit and loss statement 

S Sales bj terntoiies Teiiitoiial sales foiecasts are needed to eon 
trol sales efforts and help to assure that geneial husiiiess oondi 
tiQus in each teiritoiy have been given proper consideration Fur 
ther analysis into salesmen’s quotas is also desiiahle 

4 Sales by months 

5 Sales by customer classes Wlien the product is sold at different 
prices to wholesalers retailers chain stores etc forecasts of sales 
by oustomei classes is needed for the deteimmation of expected 
income and cash receipts and for evaluating the pi ofltahleness of 
sales to each customer gioup 

Each company has its peculiar pioblems in deciding the amount of 
detail necessaiy in developing a sales foieoast The abo\ e is indicative 
of details most often found In developing this infoimation, the sales 
foieoastei makes use of three types of data 

1 Annlvsis of past sales 

2 Sales plans and policies 

3 Geneial and special business conditions 

ANALYSIS OP PAST SALES EXPERIENCE —Any activities 
which take place over a peiiod of time may be analyzed to deteimme 
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details which aie meiged or hidden 
hit four such movements oi trends 


1 SecuKi or long time tiend 

2 Cjclical mo-vementa 

3 Seasonal pattern 

i Pandom fluctuations 


the actual figures Statisticians 


Wais, stiikea special sales campaigns, a change of date in the intro- 
duction of an annual model, and similar occunences give rise to random 
or irregular fluctuations Being irregular and unpredictable m occur- 
lence theie aie no statistical methods available foi then measurement 
In analyzing the sales of a business o\ ei a period of years, the influence 
of these iactois must be estimated and eliminated in older that the data 
may be more fiuitfully studied with respect to other and more measm 
able inlluenocs 

In studjmg past sales, it is pieferable to state the figures m teims of 
units lathei than value Wheie only sales dollar statistics aie aaailable 
it is sometimes possible to develop puce indices foi seieial yeais and 
use these for i educing sales dollar figures to umts of volume In addi- 
tion, analysis should be made separately for each majoi line of product 
Eor a company making phonographs and ladios an o\ei all analysis has 
little \alue in indicating the giowth or declme of ladio sales as oompaied 
with phonogiaph sales Likewise, a company manufacturing spoiting 
goods must calculate separately the seasonal pattern foi winter sporting 
goods, such as skis, skates, etc , and foi summer spoitmg goods such as 
fishing tackle and baseball eqmpment 


long time trend —Due to the giowth oi declme of popula 
tion, impioaements in the aits changes in customei preference and 
num’eious othei fattois the maiket for any product is likely to change 
ovei a peiiod of time The tendency to giowth oi declme is piesent in 
each individual business and m the industry of which that business is a 
part The hist step m analysis of a company’s past sales e'rpeiience is 
the determination and elimination of this long-time tiend Where sales 
for the mdustiy as a whole aie available, it is desirable to apply this 
analysis to industry sales as well as to company sales This makes pos- 
sible a calculation of per cent of industry sales enjoyed by the company 
each year and a calculation of any tendency for the company’s propoi- 
tion to increase or decrease In the analysis of sales statistics foi piior 
yeais it is advisable to plot them on a chart with the honzontal axis 
showing the yeais being studied and the veitical axis sales in units It is 
sometimes helpful in visualizing the sales tiend to connect the plotted 
data so that an irregular line leprescnts the ups and downs of sales 
volume (Figs 3, 4, 7) 

Various methods aie used to deteimme the long-time trend and recoid 
it on the chait as shown in these three illustiations In many oases a 
stiaight line may be diawn by inspection in such a mannei that about 
as much aiea shows above the Ime as below Other methods commonly 
used involve mo\mg averages, use of semi-aveiages, and tlm method of 
least squares Fig 2 illustrates the application of each of these three 
methods, and foi ms the basis for the chart in Fig 3 
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Moving Averages — In column 3 of Fig 2, the moving ai enges shown 
are obtained by adding togethei the sales for each thiee-yeai period 
beginmng with the period whose center year is 1024 Thus sales for 
1923-24-25 aie added, and dnided by 3 to auiie at 4 646 which is the 
moving a\eiage foi the year 1924 While in the illustiation a thiee yeai 
ai eiage has been used, it is possible that a five- oi seven-yeai avoiage 
or a foui- or six-year centered average might piovide a gicatei smooth- 
ing of the sales curve when plotted In an actual case each should be 
tned to deteimine which most neaily produces a smoothed cuive oi a 
straight Ime The object is to lemoi e fluctuations due to othei causes 
in order that the long-time tiend may be revealed 
Method of Semi Averages — This method is based on the theoiy that 
a line which connects the aaerage for the fiist half of the data with an 
average for the second half reflects the long-time trend In Fig 2 the 
sales for the yeais 1923 to 1930 inclusive have been averaged to ariive at 
7746 which is placed between the years 1926 and 1927 (col 4) Sales for 
yeais 1931 to 1938 inclusive haie been aveiaged and the result, 14 651 
placed between years 1934 and 1935 Because the yeais used in this 
example lepiesent an even number, the middle point in the senes and 
in each half of it falls between two yeais, but in plotting this informa- 
tion tins presents no difficulty Foi example, if the tiend figuie of 1927 
sales is wanted, add one-half of the annual inciement to 7,745 and center 
the resulting figure in the year 1927 The diffeienoo between 14,651 and 
7,745 IS 6,806, representing eight years' growth or inclement Dividing by 
eight years gnea an annual inciement of 851 Half of this, oi 426, added 
to 7 745 gives 8170 as the tiend figure for 1927 In the same way the 
flgiire foi 1935 can be deteimmed to be 14,976 
Method of Least Squares — The annual increase in sales is based on 
the followmg formula 
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w — Deviation of each period from middle year 
2/ = Sales of eaeh period 

2 — The sum of the respective values indicated 
Substituting the v alues of Pig 2 in the above erapression, 


This lepiesents the slope of the trend line, le, the annual increment in 
the tiend oidinate, oi the noimal annual increase m sales to be expected 
To obtain the average sales applicable to 1931 (the middle peiiod) 
divide the sum of the sales (col 2, Fig 2) by the numbei of years, in 
this case, the year 1923 is oimtted so that 1931 becomes the middle year 
m a senes of 15 yeais 

Average sales = = $11,646 

Deducting 867 fiom this figure gives the value for 1930 while adding 867 
to 11,646 gives the value for 1932 In this way the computed sales for 
each year aie deteimmed 

An indication of the diffeient lesults produced by the three methods 
IS piovided by notmg the trend pomts for a few years, as follows 


Year 

1027 

1931 


Three Year 
Moi mg 
Average 


Semi Method of 

Averages Least Squares 
8,170 8 178 

11 573 11 646 

14 976 16 114 


An even bettei appraisal of the different results seemed by the vauoua 
methods is obtamed by plotting the data (Fig 3) The solid stiaight 
line IS based on the method of least squaies, and the line of dashes on 
the method of semi-averages The movmg average is not shown on this 
ohait 

CYCLICAL TREND— Having measured the longtime trend, the 
next step is to lemove it fiom figuies in ordei that the effect of the 
busmesB cycle can be studied This is usually done by deteimining the 
per cent by which each year’s sales deviate from the trend line and 
plotting these deviations fiom a stiaight honzontal line taken as noimal 
The calculation is illustrated as follows 


1633 

1934 

1936 
1938 

1937 


Sales 
12111 
11386 
12 460 
14 187 
14 810 
16 867 
16,615 
17,097 


Trend Value 
Least Square - 
Method 

11 640 

12 513 

13 380 

14 247 
16 114 
16 981 

16 848 

17 715 
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Figs 6 and 8 illustrate the way m which deviations fiom the long 
time trend calculated as shown abo\e can be compaied with general 
business conditions Zweckbionnei (NACA Bulletin, vol 21) illus 
trates how past sales of a pioduct aie anahzed to deteimme the long 
term and cyclical tiends Fig 4 shows the actual sales cuue aftei lan 
dom fluctuations had been eliminated and also piesents the line of long 
time tiend In Fig 5 sales foi a pait of this peiiod have been expiessed 
as a pel cent deviation from noinial and compaied with an index of 
geneial business conditions 

Lead and Lag and Deviations from Normal — Two points should 
be noted in connection with Fig 5 Fust the dates of changes m the 
trend of geneial busine'^s aie the same as the dates of changes in the 
tiend of pioduct C sales In other woids, theie is no lead oi lag appaient 
in these figuies In some cases it is found that sales of a commodity tend 
to move up or down either a ceitam length of time before the change 


DOMESTIC PRODUCT C’ SALES 
COMPARED WITH GENERAL BUSINESS 
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FiQ 5 Product Sales Compared with General Business 


in the trend of geneial business, oi tend to lag behind geneial busmess 
changes by a definite peiiod Wheie the lattei condition pievails, a 
valuable aid to foiecasting is available Natuially, this lend and lag 
condition is more likely to be appaient m monthly than m annual figuies 
The second point of mteiest in Fig 6 is the amplitude of deviations 
from normal While the geneial trend of pioduct C sales is the same as 
the tiend of geneial business, pioduct C sales increase faster than geneial 
business when general business is above noimal, and diop fastei and 
farther tlian geneial business when business is below normal This rela- 
tion between the amplitudes of deviations can be measiiied and utilized 
to deteimme by what per cent over oi imdei normal the sales of pioduct 
C should be foi any known deviation of the index of geneial business 
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PRODUCT C SALES 
ESTIMATED FROM GENERAL BUSINESS 



Fig 0 Estimating Product Sales £rom General Business Conditions 


fiom normal In Fig 6 the ouive of general buamesa has been multiplied 
by tins faotoi and shoivs a close correspondence to sales of product C 
Figs 7 and 8 deal with an entire industiy lathei than a single company 
and illustrate a method of analyzmg long tune and cyclical trend m the 
sale of eleotuo vacuum cleaners They aie explained bj Sehoenfeldt 
(N A C A Yeai Book, 1936) who states that a foieoast of general busi- 
ness conditions constitutes the first step m setting sales budgets The 
second step consists of relatmg the figures foi a given industiy to general 
business conditions This is illustrated m Fig 7 m which the actual sales 
and the long time tiend or giowth factor for the industry are shown 
These aie expressed in umts tianslated into dollars In Fig 8 the long- 
time tiend has been eliminated fiom the industiy figures and the re 
suiting residual fluctuations aie compaied with the general business 
ouive The sales are shown in units as per cent deviations from the 
tiend Ime and then compared with an mdex of general business con- 
ditions 


SEASONAL TREND — Some industries are affected more than 
others by seasonal influences, but there aie few which do not experience 
some effect fiom a change m the seasons The usual method of stating 
the seasonal tiend is to develop seasonal mdex figmes foi each month of 
the year These seasonal mdices state the per cent of each month’s sales 
as compared with an average month A simple method for anivmg at 
seasonal indices is to express the sales foi all Januaiys foi a period of 
years as peicentages of the average monthly sales foi the same years, 
and repeat the same calculation foi each month Assummg that sales 
figures aie available foi a ten-yeai period, pioceed as follows 
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Rabo to Moving Total — Onp ahortcommg of the above method la 
that the leaultmg figuies still contain the influence of the long tune 
tiend Januaiys aie influenced least by the trend of giowth during the 
yeai, while Dtcembeis aie influenced the most One method of ovei- 
coming this difficulty is to lelate the monthly figures to a peiiod of 
time which has the individual month as its centei instead of relating 
the monthly figuies to the calendar yeai This is called the “ratio tu 
moamg aveiage” method A modification of this method which might 
be called “latio to moiing total method” was desciibed by Mdler 
(N AC A Bulletin, vol 21) One difficulty of using a moving total to 
measuie seasonal data is that a jeai is made up of twelve months, so 
that the middle point falls between two months instead of at the center 
of a single monlli To oveicome this difficulty, Miller combines two 
twelve-month peiiods, the second staiting one month latei than the fiist 
For example, the data foi the twelve months from January through 
Decembei, with a centei point between June and July, aie combined 
with data foi the twelve months from Februaiy thiough the following 
Januaiy, with a centei point between July and August Bv combining 
the two, the centei point is shifted to the middle of Julv bile the total 
thus obtained is twice the annual total, this mei ely means that the ratios 
obtained by this method need to be multiplied by 24 m place of 12 m 
convex ting them to seasonal indices Millei descubes the opeiation of 
this method as follows 


Calculation of the iiecessaiy figuies is shown in Fig 9 A mask 
simiUi to the one illustrated should be cut from the same iiiled form and 
holes cut where the cioss hatching is shown When a piopeih out mask 
IS placed ovci the copied figures the values 851 and 768 will appeal in the 
upper opeiiiiio and the figures 578 and 883 in the lonei The wiite here” 
opening will be ovei 29 910 in the moving total cohimn howevei this col 
umn should not be copied but computed to illustrate the method While 
the mask is still m place a icference pencil line imy be diawn iindei 86l 
and also undei 578 

The actual adding operations may be peifoimed on any diiect subtraction 
adding maoiiine oi on any of the usuil calculating maeliinea To obtain 
the fiiat moving total (29 910) the figuies between the pencil marks are 
added (768 through 678) and a subtotal tal eii Then the subtotal is dou 
bled and the two end Januaiy values (861 and 883) added once and the 
icsulting subtotal recoided on the July line The machine is not cleared 
and the mask is put back m place but with the “write here ’ opening one 
space below the July line on which the figure 29 910 has just been entered 
The two subtractions and the two additions aie made on the machine as 
indicated by the marl mgs on the mask (29,910 — 851 — 708 4- 883 + 1 043 
= 30 217) This new subtotal is recorded m the opening and the mask 
moved down one moie liin. As the masl moves down the column two items 
are subtiacted and two added at each step and a subtotal is obtained 


Verification of Figures — Since mistakes may occur in running the mov 
mg totals especially until the computei becomes quite familiar with the 
operation it is desirable to have a ched on the vvoik Foitunately it is 
unnecessary to rciun the computations in oidei to have a check on accu 
lacY Tile check marks in l>ig 0 at Decembei, 1929 and Dooenibei 1930 
indicate prools taken at those points A check once a yeai piovos all opeia 
tions except the possibility that a figiiie may he niiscopied fiom the ma 
chine dial or tape It is desuiible to fill in the ched figures for once each 
jear before actually running the moving totals with the masl Then when 
the check flguie appears in the “write here” opening in the mask and 
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Examination of Eig 10 makes it obvious tbat June sales in relation to the 
moling total f ill between 6 40 and 6 16% while July sales fall between 3 71 
-md 4 49% Thus we now haio a measure ot approximately how much the 
July sales typically fall below June sale 

Median for Obtaining Monthly Sales Estimates — ^To airne at avei- 
age of values for each month, what is called a “broad median” is used 
The three highest values and the tliiee lowest values aie eliminated and 
an anthmetic aveiage calculated foi the four c-ential values lemaming 
On Tig 10 Ibeir oential values aie indicated by asteiisks 

In Fig 10 the average of the four values marked with astoiisl s foi the 
mouth of Jiiiuarj is 3 21% which is the seasonal value foi that month An 
adjustment to put the index in terms of a 100% base howevei males it 
moie oonvenient to use Thus each month’s average is multiplied by 24 
since the moving totals weie each 24 times as laige as the average item 
These values for each of the twelve mouths are totaled and in the illustra 
tion added to 1 191 12 For the months to average 100% the annual total 
must of course be 1 200 so we adjust by multiplying each month’s value 
by the fraction 1 200 over 1.161 12 Now we have Januaiy rated at 78% 
of an aveiage month while May is 181% of an aveiage month, where all 
months average 100% 

To deteimine the seasonal distribution of sales for 1640 it is only neoes 


ELIMINATING LONG TIME AND SEASONAL TRENDS — 

For an analysis of the effect of general business conditions on sales, the 
monthly data aie more useful than annual data In iismg monthly sales 
data the influence of both longtime tiend and seasonal ti end must be 
elimmated befoie the cyclical influence can be studied This is readily 
done wheie these tiends have pieviously been measured, by using the 
method illustiated m the followmg tabulation 

(1) (2) (3) (4) (B) (8) 

Sales (000 Seasonal 

Period omitted) Trend Index Noiinal of Normal 


mdJxT normal^is obtamed for each mon^ bove 

messed as a per cent of normal, and can be plotted above and bel 
horizontal Im^ lepresentmg normal foi comparison with various in 
of geneial business 


for each month by each month’s seasonal 
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Comparing Saks with Indices of Business Conditions —Generally 
it IS found that sales of a pioduot oi pioduct line o\ei a peiiod of time, 
with seasonal and long-time tiends eliminated, follow lathei closely the 
ups and downs of gcneial business conditions The analyst then com- 
pares the sales cuiie foi the pioduct being studied with vaiious pub 
lished indices to endeavoi to find an index which con elates most closely 
with the sales figures In some cases a single mdex is used, in other 
cases a composite index, made by combining seveial published indices, 
may sgiee moie neaily with the sales figuies In the “Foiecast of Gen’ 
eral Business toi 1941” piepaied by LiRose and Ottmau lepiesentmg a 
manufactuiei of optical equipment, theie appeals the following state 
ment legaidmg the geneial application of then foiecast of geneial busi 
ness conditions to sales budgeting 

To obtain a true approximation of a company’s piobable sales increase 
or deoiease due to changes in geneial buhineas actnitj, the normal long 
teim tiend of sales, oi secular tieml \alue foi the jeai in piospect must 
be adjusted by a factoi which measuies the influence of the business cycle 
upon the company s sales lolume This factor is the deviation or degiee of 
variation of the company s sales ovei a period ot jeais from noimal expect 
ancy as expressed by the computed longteira tiend ot giowth oi decline 
The oompariBon of a compain s sales deviation with the deviation of the 
genual business index fiora its normal (100) allows management to detei 
mine within reasonably accuiate limits the probable etteot of general busi 
ness changes upon compaiij sales optiations 

Special Business Indices— In some cases, an index of business con- 
ditions in a paiticiilai field, such as constiuction oi tianspoitation may 
provide a bettei guide than a geneial business index oi may be combined 
with a general business index to foim a composite index foi a partiou- 
lai pioduot group Thus Schoenfeldt (NACA Yeai Book 1936), in 
connection with foiecastmg the sales of wiimg maten ds, by an electrical 
supplies manufactuiei uses a combined index of genei il business conch 
tions and conditions in the building induatrj 
Once an mdex has been found which leflects the effect of geneial bu=i 
ness conditions oi a segment of geneial business conditions on the sales 
of a product or product line, futuie forecasts of business conditions can 
be stated m teims of the mdex selected Use of such foiecasts in budget- 
ing sales volume lequues adjustments foi taking cue of 

1 Any lead or lag which characterizes the relationship between the 
two series 

2 Any variation in amplitude of deviations from the noimal for the 
two senes 

The necessity foi consideimg these factois has been stiessed by LaRose 
and Ottman, cited above, as follows 
Companies where sales indexes normally “Kg” oi follow movements m 
the business index by seveial montliM possess a useful foiecastmg tool foi 
anticipating short team movements in company sales volume Companies 
whose sales indexes normally "load’ oi anticipate movements in the busi 
ness index aie to an even gicatn degicc faced with the nccossitj of foie 
easting general business tiends foi appiecinblo peiiods in advance of pro 
diiotivo operations and inventoiies aie to bo kept in close contiol 
As the sales of different typos of piodiicts show varying degiees of rela 
tionship with the movements in geneial business, it is highly desirable to 
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aegiegate sales operations by product lines and subject each product group 
to the anal} sis previously outlined For example nhtn the business index 
IS 10% above its noimal (100) sales of certain products maj be 6 10 15 
or some other per cent greater than their respective normal trends con 
versely when business is down 10%, the same products may siiifei proper 
tioiial losses 

forecasting general business CONDITIONS — 

Piobably the most difficult phase of sales budgeting is aniving at a fore- 
cast of geneial business conditions for the budget period Analysis of 
past sales expenence pi ov ides a good understanding of the effect of 
general business conditions on sales of individual products oi pioduct 
linos, but to be of value this infoimation must be used m conjunction 
with a geneial business condition forecast Realizing the iisk in depend- 
ing on the judgment of any one individual oi group, business foiecasters 
have usually lesoited to the piactice of collecting a numbei of forecasts 
by other's and fiom a studj of these have developed their own prognosti- 
cations Schoenfeldt (NACA Year Book, 1938) has piovided the fol- 
lowing description of pioceduie adopted by a large manufacturer of elec- 
trical supplies 

In our forecast of general business we make use of eveiy possible method 
We endeavoi to seeiue fioin the leading services which publish indices of 
current business a forecast and we request each of them to project its 
published geneial business curve tbiough the budget period just ahead 
Experts in business forecasting vaiy m then opinions Thej cannot all 
be 100% collect and the} tend to hedge in making then foiecasts But 
the extension ot the business curve by various authoiities resolves the 
forecast to a tangible basis and piovides an external check upon oiu own 
calculations 

Our associates in other divisions also submit then business forecasts to 
us In the meanwhile we m the commercial leseaich divieioii male om 
own foiecast This is based upon baiometers of general business such as 
machine tool outers the longterm movement of the investment securities 
marl ct and other indications of the trend of geneial bueiness 
We also use what we term ‘deductive economic analvsis” wherein judg 
ment is brought into play to deteimine the relative effect of known facts 
and factois upon probable future trends Such a procedure may appear 
academic but the composite opinion from a numbei ot active minds has 
proved helpful in securing a most accurate determination of business 
trends 

ANALYTICAL APPROACH TO SALES FORECASTING — 

The limitation of the statistical method in aniving at a sales forecast 
IS that it IS mechanical, and hence this method ought to be supplemented 
by something moie flexible Greatei flexibility may be obtained by the 
so called analytical method of foiecastmg Folecastmg is the application 
of judgment and analysis to known facts and conditions to obtain the 
best possible approximation of what will happen m the futuie Formulas 
can be used m analyzing past happenings to approximate the trends over 
a peiiod of time, but m every case the results should be subjected to a 
test of judgment to see that they represent logical conclusions The 
problem has been summarized by Eastwood (Sales Control by Quantita- 
tive Methods) in sti easing the influence of competing industries, com- 
hlementary industries, and industries which are either feedei or customer 
Mustnes 
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The analjtical uppioach to tho problem of forecasting cyclical move 
nieuta i pieaenla a combination ot Mhate\er it may find useful and at 
the same time it does not hesitate to employ any oi all of the i anous de 
\ices suggested in the statistical appioaches Thus it is not to be con 
fined to any piitieular basis of forecasting, since it legaids any fixed 
system ns dangeious It lecognizes that there are merits m e\ery system 
of forecasting 

In forecasting the cyclical fluctuations in the sales of a pniticulnr com 
panj the aiialytical apiiioach iniohes the study ot avhat is fieqiiently le 
feired to ns ‘the statistical position” of the company s sales Competing 
industries oomplemeiitaij mdustiies and feeder cnstomci industiies pio 
vide a eonvenieiit threefold division ot the industiies nliose tiend of 
grovth and pieseiit cyclical position liaye an impoitant healing upon the 
piospeet ot sales foi a specific business enterprise 

Tlie sales forecaster who does not possess 1 nowledgo ot the tiend of 
groyyth and relative position ot competing industries can hardly be famil 
lar ynth his oivn industry Tlie person yvho would undertake to forecast 
the sale of srll could hardly afiord to be rgnorarrt of lajou If steel yyere 
his product he would need to study copper yiood and eyen the plastics 
The study of these competing products and services lepiescnts an impor 
taut phase of the analytical approach to sales forecasting An analysis of 
industiies and facilities that are complementary to the sale of a product 
or service yyill often repay the forecastei luth helpful infoimation The 
secular trend of sales peihaps inoie than the eyclioal movement, will be 
conditioned by the giowth and development of closely related pioduots and 
seiyiees Impiovcd liighyyays and automobiles automobiles and camping 
equipment, cycle paths and bicycles trailci camps and auto traileis syvim 
miiig pools and syyim suits these leprcsent a few random eaamples of com 
plementaiy lelationships 

The thud category of industiies yvhose gioyvth and cyclical position are 
to he studied in the nuuljtical nppioach to foieeasting is composed of those 
whose produetiye actiyities sene eithei as feeders oi as consumeis of the 
industry in question Steel and glass in the manufactuie of the antomo 
bile liyestocl as a basis for the meat pad ing industry gram as gnat for 
the nulling inclustiy and steel cans and bottles as containers for the piod 
nets ot bieyyeries canneiies and distilleries constitute a feyy of the com 
mon feeder customer relationships in industry The forecaster cannot hope 
to appraise properly the prospect of sales foi a particular company yvith 
out hist studying tlie position that the company or the industiy occupies 
yyith respect to those industries yyhose activities are linked with its oyvn 
m the chain of industrial fabrication and marketing 

Market Analysis for Determination of Territorial Potentials — An- 
other type of cuiient information of considerable value in foiecasting 
sales IS that dealing with the potentialities of each sales teiiitory 
Hedges (N AC 4 Bulletin, tol 14) has outlined the iinpoitance of this 
type of infoimation in the following statement 

The available market that exists for a product in the country as a whole, 
and in a given area and the share of that market that the oonipanv enjoys, 
or should enjoy me important in the forecast If the sales foiecast is tied 
up to the past sales only, the company and its sales policy aie effectively 
anchored to the past 

Analysis of the potential market the possibilities of exploiting these 
marl ets, and the incorporation of this factor as a definite pait of the sales 
budget, represents the dynamic element in forecasting It is the only ele 
ment that yields a definite plan ot lifting the company’s sales out of the 
rut of the past, and of diiectmg the sales piograra effectively toyvard sales 
progress 
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The potential maiket foi a specific product in a paiticular teiiitorv 
depends on a numbei of factors, among the most impoitant of which aie 

1 Population 

2 Need oi desire for the product 

3 Means of satisfying the need or desire 


An illustiation of the methods used by an electiical manufacturer in 
developing territorial potentials fm radio sets is piovided by Schoen- 
feldfc (The Sales Budget, Its Organization and Conti ol. Executive Semce 
Bulletin, Metropolitan Life Insiiiance Co ) Thiee factors are combmed, 
each of which has a definite mfluence m measming the above potentials 

1 Eesidential connected customers (wired homes) Ability to use eleo 

2 Income tax returns Ability to buy 

3 Eetail trade Willingness to buy 


These individual factors, in the form of a percentage of the United 
States were added tog^ether, with emial 100% weighting for each of the 
first two and 76% wei^ting tor letafl sales because food sales emphasized 
the small towns too heavily To some extent the use of letail sales in the 
index avoided a common diifionlty We had an index which paitly meas 
uied the \olume sold to retail stores and was not fully a consumeis’ index 
This tended to leoognize and allow foi the drawing power of the larger 
communities 


Eveleigh (N A C A 1 eai Book, 1930) gives the factois and the lelative 
weights used in the experience of his company in inaiketmg diugs and 
phaimaoeuticals in Illinois These items aie shown below 

0 2% 

9 1 


75 
9 1 
67 
60 
62 

10 Expenditure for medical attention 6 1 

The peicentages m the above table lefer to the position of the State of 
Illinois m lelation to the total foi the entiie United States Sinclair 
(Budgeting) cites the case of a manufacturer producing a semi-luxury 
who estimates his market by constructmg a territorial index based on 
the followmg data 

1 Tlie number of persons reporting annual incomes over ?1 000 

2 The average income of each territory 

3 The number of passenger automobile registrations 

4 The peicontage of dwellings equipped with electiio lights and tele 
phones 

5 Expenditures for luxuries, baaed upon excise taxes 

6 The circulation of certain magazines 

7 Tlie expenditures for education and school attendance 

8 The percentages of foreign born and rural population 

Studies of this type yield composite indices of purchasing power As 
stated by Sinclair 


Population 
Uibaii population 
Ding stoics 
Physicians 
Hospital beds 
Income tax returns 
Bank deposits 
Motor legistrations 
Drug usage 
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Wliere this method la earned through the end result of the statistical 
woik m relation to a pioduct nationally distributed is to set a dollar 
valuation foi possible sales foi eveiy county of eveiy state in the United 
States 'When this is done, a basis toi establishing sales teiiitoiiea and ot 
attaining a so called e\ en lepiesentation is established 

the statistical analyses or indicatois so developed foi use in determining 


Limitations of Analytical Approach —The chief disadv antage of the 
analjtical appioaeh to foiecasting lies m the difficulty of its application 
Thtie IS no spetihc foimula, since the piocedme is not a mechanical 
one To apply the method successfully, thieefold knowledge is required 


1 Specific infoimation with respect to the industry 

2 A good giasp of statistical tools 

3 lamiharity with geneial economic piinciples and the industiial gya 
tern which these piinciplcs seek to eiplain 


ESTIMATES FROM FIELD —Like the analytical approach, esti- 
mates fiom the held constitute anothei valuable adjunct to the statistical 
foieoast of sales This foiecast is obtained by summauzing estimates 
piepaied by the field sales foice The man in the field is constantly in 
touch with the tiend of business m his tenitoiy and infoimed of the 
q^uantity of pioduct in the customers’ stoiesrooms and on customers’ 
shelves Vi heie data aie av ailable on the relation between past estimates 
and actual srlcs by individual salesmen, the individual estimates may 
be modified at the home ofiSce in the light of this past e-spenence to give 
a V aluable indication of the piobable sales by teuitoues and salesmen 
Conceining the lole and impoitance of the salesman in the piepaiation 
of a sales foiecast, Smclau (Budgetmg) says 


Repieseiitative practice of Ameiican business and industry seems to 
place the icspousibihty for oiiginatiug the sales estimates first with the 
salesmen oi blanch inanageis, and second with the sales management at 
the homo office 


Statistical evidence on the oiigin of the sales foieoast is furnished by 
the National Industrial Confeience Board (Budgeting Control m Manu- 
faotuiing Industry) as follows 


Origin 


Salesmen 

Managers of bi anches, divisions, districts etc 

Sates inanageis including geneial sales manageis 

Sales committee 

Special committee 

Statistics department 

Sales leseaich depaitmeiit 

Estimate department 

Accounting and sales depaitmciits 

Accounting and stitistical depnitraenlB 

Some with salesmen, others with branch manageis 


Number of 
Companies 


Estimates of salesmen may be obtained in two ways, thiough repoits 
or by the confeience method One lubboi manufactuiei uses the lepoit 
method in secuiing estimates baaed on product lines for each of his 
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thirteen majoi lines oi markets Kohl (N4.CA Bulletin, lol 21) 
descubes how this method of field estimating piovides for wide par- 
ticipation of the entile sales force in the piepaiation of a sales forecast 
foi tiies as folbws 

The geneial sales manager of this particular division is asl ed to give the 
budget department hia estimated sales volume The sales managei has 
undei him in this ease six zone managers He asks each of these six zone 
managers for a sales estimate of his respective zone Each of those six 
zone managers has undei him eight or ten district manageis who are asked 
by the zone manager to turn m a sales estimate 

Each district manager, in turn, has m his district from 60 to 100 deal 
era or customers Now we are getting down to the fellow who has to do 
the woik' The distiict salesman has befoie him a recoid of each of his 
dealeis or customers showing him what each dealer bought by months m 
past yeais Eiom this lecord tempeied by his ideas of what he thinlvs he 
can accomplish next year the district manager sets down the figures show 
ing the orders he expects to get during the coming year Heie is where 
the budget leally starts These sales estimates must be shown, so for as 
possible, not only in total dollars but in dollais by products as well 

Then the estimates travel back to the budget department by the same 
loute as the request followed, and at each stopping point along the way 
they aie scrutinized and challenged for reasonableness This must be 
done by those who, from experience knowledge of general business con 
ditions, and other factors, can temper and balance excessive optimism or 
pessimism of salesmen 

If the sales budgets of all district managers weio set at the averaM, 
about half of them would have an easy time reaching then goal and would 
not put foith their maximum eftort Sales budgets while they should be 
reasonable should not be a “cinch" This, then actually comes down to 
two sales budget figuies, a field budget and an actual budget based on 
expected average performance of all men combined This is an example 
of what I mean by 'i easonableness ” 

SALES PLANNING AND SALES FORECASTING— In fore- 
oastmg sales, the net effect of all changes must be evaluated These 
include changes in pioduot, customers, territories, channels of distribu- 
tion, price lists, and sales piomotion It is difficult to diaw a clear hne 
of demaication between sales planning and sales forecastmg Both aie 
the lesponsibility of the sales manager, and each decision which he 
makes with lespeot to sales policies and methods is accompanied by a 
foiecast of the effect of that decision on sales volume and net piofits 
While the sales depaitment is best able to judge the effect of the new 
policies and methods on sales volume, the budget directoi and controllei 
are better qualified to interpret then effect on costs and final net profits 
Aoooidmgly, all important changes m sales plans must be repoited to 
the budget director and the budget committee The final decision on 
the probable effect of policy changes lests with the budget committee 


Production Budget 

CONTENT OF PRODUCTION BUDGET —The production 
budget can be divided mto two parts, the first is a volume budget, the 
second a cost of pioduotion budget The budgeting of production 
volume is primarily a matter of planning when goods whose sale is 
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forecast aie to be jpioduced Such a budget protides a basis foi sub- 
sidiniy budgets of mateiial lequirements, laboi lequiiemenls, and 
piodurtiQu capacity studies The cost of production budget, on the 
olhci hand piotides a link with the foiecasted pioht and loss statement 
and also with the cash budget ’ 


PURPOSE OF PRODUCTION BUDGET —The purpose to be 
served by a piodiiction budget is to make provision foi the following 


2 


5 

6 


-f the productive capacity for meeting the production 

planned and for planning any additions oi betterments foi inclusion 
in the plant md equipment budget 
Scheduling labor icquiremenls 

Scheduling material lequiiemeuts and a purchase piogram 
Cost ot pioduction and cost of sales hguies foi the toiccasted piofit 
and loss statement and a means of checking the piohtableuess of 
pioduot hues 

Cnlculation of cash requirements to meet manufacturing costs 


TliQ fiist foul of these puiposes aie seived by a volume of production 
budget, the last two by a cost of pioduction budget 


PRODUCTION BUDGET AND MANUFACTURING PROC- 
ESSES— The extent to which it is possible fully to accomplish each 
of these puiposes and the method for gaming each depends largely on 
the nature of the pioduction process Pnlmei (NAG A Bulletin vol 
7) Ins piovided a pictuie of the way in which the pioblem vanes with 
the type of pioduction 

Oui simplest ease is the pioducer of a single stock product o' few parts 
or mgrcdieiits In a situation of this kind manufacturing piooesses aie 
simple and aie apt to be so automatic as to reduce lahoi to a position of 
oompaiative uuimpoitance Raw materials aie few and aie consumed m 
known piopoitions The situation is an ideal one foi detailed planning 
both of volume of output and of cost 

A second ease is that of the producer of a single stock product of com 
pies constiuetion The hudgetiug of production m this instance Uhuully 
involves more detail than in the first ease and is therefoie moie expensive 
In the ease of an assembled product the various parts of which are 
mamifaotured and not purchasevl the budgeting of production foi opeiat 
ing departments is much the same as though several or many individual 
products vveie being manufactuied It is simplified however by the fact 
that theie aie definite quantitative lelationships between the vaiious units 

^ third type of manufacturing enterprise is the busmess producing a 
laige mimber of diffeient piodncts foi stock It will usually be found m 
this tjpe ot business that a i datively high percentage ot the total volume 
of business is iiuide up of a few piodncts In two difteient oases, for exam 
pie, of plants producing ovei 16 000 products it was found that oiei 70% 
ot the sales vveie on appioximatelv 600 pioducts It is not difficult to 
schedule the production of 500 pioducts, nor does the clerical procedure 
involved add mmh to manufacturing cost A plant in Indianapolis bv 
budgeting the pioduction ot oiitam piodiuts in a situation similai to that 
outlined above eflected a net saving in coat ot appioximntelj 10% Admit 
ting without argument the folly of detailed schedules foi all pioducts in 
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certain fcitnationa it should be emphasized that theie is a place for pro 
duction budgets if savings can be effected by scheduling only a pait of the 



NATURAL BUSINESS YEAR — ^In a company with seasonal 
sales which has adopted a natuial business yeai, the peak of sales 
comes near the end of the fiscal period, makmg possible pioduotion 
of goods earlier m the yeai to meet the sales peak Companies usmg 
an imnatuial fiscal period with a sales peak early in the fiscal yeai get 
little help in production plannmg from their budgets, because the 
periods of production fall m a budget peuod preceding the peiiod when 
goods are sold A first step foi such companies is a shift to their 
natural busmess year 

ADVANTAGES OF PRODUCTION BUDGET— Aeeoiding to 
Beinard (NACA Bulletin, vol 17) the advantages icsultmg fiom a 
piopeily operated pioduotion budget aie 


2 

3 

4 

5 

G 


Inventories are maintained at a reaeonablv low level and unieason 

able obsolescence and maik downs guarded against 

E\oessive inventory valuations, necessitating writedown adjust 

ments due to maiket price declines, are avoided 

Low nil entones increase turnover thereby retaining the assets in a 

more liquid state 

With production schedules based on anticipated sales raw material 
requirements can be established beforehand thereby obtaining better 
prices and better deliveries , , . 

Production is concentrated on goods that should be on hand when 
required by the trade 

Uniform production results m decreased oosts and enhanoes the good 
will of employees and customers 


PLANNING PRODUCTION FOR STOCK— Where pioduotion 
IS wholly or laigely for stock, the production budget can be moie specific 
and give a more detailed analysis accordmg to pioduct lines than is the 
case in pioducmg to customers’ orders Preparation of a volume of Pio- 
duotion budget m such a case mvolves a study and corielation of three 
types of information 


2 

3 


A sales volume budget based on products or product lines (Sea dis 
cussion earlier in this Section ) ^ ^ i j x 

A determination of the in-v entones of finished products desired at 
the end of each month or other selected period 

A statement of the productive capacity m terma of departments or 


operations 
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Fig 11 shows a pioduction estimate schedule illustiatmg how sales 
estimates aie comeited into pioduction schedules It is explained by 
Coonley (btientihc Management m Amoiican Industry) 

Fig 11 shows how quarteily Biles estimates aie coniei-ted into quarteily 
pioduetion allotments that aie in line with adininistiativo standards reUt 
mg to pioduction sequence The data on the schedule usually include esti 
mates of orders for a full tweh e months ahead and such lengthj estmiatca 
sene as background material toi hxing the production rate e\en though 
tliQ specific calculations in columns A to K relate to but a six month span 
Seieial Intel ested exeeutiies entei their lespectivc estimates in columns 
A to K but the committee s authon/itioii entered 111 column L is not a 
complete calculation inasmuch as it may be fieely affected hj judgment 
We attempt alwajs to gam constant adjustment to an aveiaged rate of 
production, often piefenmg to finance mcieased stocks pi 101 to an ex 
pected peak ot demand lathei than to file and rehire out tiamed woikcra 

In the process of aiimng at a wise judgment on each class of product it 
IS of inestimable value lot the administratn e staff to oonsiJei the ‘nor 
mal” standaids that show upon the table The budget order rate set foi 
eacli gioup represents the 1101 mal 01 aierage level anticipated according 
to the oiigmal annual budget for the jeai Ihe budget stock level’ lep 
lesents the “number of months’ stocl that should be cained on hand on 
the at ei age to gne good senioe at the standard rate of 01 ders The nor 
mal rated capacity’ staudaid rcpiesents the maximum productive output 
that might be attained under noimal conditions and without worl ing ovei 
time Naturally, this can be exceeded foi shoit peiiods but could not 
be exceeded coutmuously without possibility of developing excessive 
costs 

Stabilized Inventories versus Stabilized Production — In any busi- 
ness with seasonal sales theie is always the piobleiii of deciding whether 
to stabilize production and employment by pioducmg in slack peiiods 
to meet later sales lequiiements One of the piimaiy gams which can 
be attributed to the incieased use of a budgetaiy oontiol method is the 
lesultmg gieatei stabilization of pioduction and employment thiough 
advance planning In the past, gieat emphasis has been placed on 
inventory turnover secured b> keeping mventoiies at a minimum To 
some extent this emphasis is now replaced and modified by a better 
undeistandmg of the costs of labor turnover and oveihead costs of idle 
and excessive productive capacity The decision as to how fai a com- 
pany should go m attempting to equalize production and employment 
13 largely a matter of balancing the costs of maintaining inventories 
against the costs of laboi tui novel and the cost of mamtaimng capacity 
which is u«ed for only pait of a year Listed below are the moie im- 
poitant of these consideiations 

1 Consideiations favoiing minimum inventories, 10 pioduction m 
line with sales requiiements 
a Jlinimum imestiuent in inventories 
h Reduced interest cost wlieio capital la horiowed 
c Less insmance required on inventories 
d Less stoiage space and handling requued 
e Small property taxes 
f Less chance of spoilage and obsolescence 
g Less risk of price decline and changes m customers’ demands 
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PRODUCTION ESTIMATE SCHEDULE JAN i-july i 19- 
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c Possible elimination of added labor costs of overtime 
d Less productive capacity lequiied through leveling ot piodiiction 
peak thus deereasint fixed charges and uiiabsoibed oveilicad 
e lloie even utilnsutioii of staft and better tiaiiicd btnll possible 
f Pioduetion in most economical size lots possible 
g Most efficient equipment, laboi and supervision can be utihred 
The extent to which each of these consideiations is of impoitance to 
the individual manufactuier depends upon the following factoia 

1 Adequacy ot funds for financing inv entory accumulations 

2 Whether the product is staple or subject to stjle changes and ous 
tomeis n bulls 

3 Productive capacity available at the tune the question arises 

i Propoition of skilled to unskilled labor and the local supplv of each 

C Tendency towaid wide fluctuations in the price of raw materials 
and finished goods 

6 Relative imiioitance of setup costs m relation to opeiating costs 


PRODUCTION VOLUME— Sales executives aie not alwats cog 
ruzant of the fact that the sales piogiam may produce an unbalanced 
pioduetion scheclule The sales mnnagei may emphasize toliimo and 
oveilook balance, he may look to gioss margins based on the unit costs 
of individual products and entiiely oveilook the unallocatod costs in 
idle and only paitially used equipment In his desiie foi new products 
and tlieu substitution foi piesent pioducts which the company his the 
eqmpment to pioduce he may cause puichase and installation of new 
capacity this might renclei equipment alieady available, paitially or 
wholly idle Thus a study of pioductive capacity and its lelation to the 
sales budget becomes a mittei of oonsidoiable impoitance 
Such a study is aKo desirable as a means of locating bottlenecks No 
plant can have a productive capacitj m excess of that of the depaitment 
01 piooess which has the least capacity Ovei all capacity m a plant is 
deteimined bi the bottleneck depaitmont and the production of other 
departments limited by it Where a sales budget calls for pioduetion 
in excess of the capacity of the bottleneck depaitment, consideration 
must be given to seeming additional capacity in ordei to piovide a 
bettei balance with jpioductive capacities of other departments (For 
detailed discussion or plant capacities see Section 20 ) 

Where mamlenance of minimum inventories is the ngreed-upon 
pohey, it IS essential to have a pioper balance of each tjnpe of product 
in the inventoiy at all times Accouhngly, a calculation or planned pro 
duotion IS made foi each pioduct oi line ot products individually, and 
the results combined to give a total production forecast 

J anuary Fabruory March 
Forecasted sales (in units) 80 000 120 000 150 000 

Add desiied inventory end of month 100 000 130 000 110 000 

Total 180,000 250 000 260 000 

Less mventoiy, beginmug of month 70 000 100 000 130 OOP 

Scheduled production 110,000 ISO 000 130 000 
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Wheie stabilized production la the objective sought, it la often desir- 
able fiist to conveib the sales foiecast into productive hours lequiied 
on a depaitmental basis A comparison, depaitment by department, of 
productive capacity required with productive capacity ai ailable, focuses 
the attention on bottleneck depaitments and on depaitments whose 
c ipacities are not adequately utilized durmg certain periods of the year 
The problem then becomes one of deciding which pioducts can be 
manufactuied in advance of needs as a means of equalizing employment 
The following consideiations offei aid m makmg this decision 

1 Staple products are safer to stock than style goods or novelties 

2 Since the object is greater utilization of labor in a period of slack 
sales products having a high pioportion of laboi cost should be 
manufactured in advance in preference to products with a high pio 
portion, of mateiial cost Thus investment m inventoij is minimized 

3 Select those products whose selling price is least subject to fluotua 
tion This minunizes risk of high inventory w rite clowns 

4 Select those products made of law materials whose price is least sub 
ject to fluctuation 

6 Where different products utilize different produotne facilities or the 
spie facilities in diffeient ratios plan shifts m pioduction to bring 
about balanced utilization of facilities and make unnecessary the 
shifting ot workmen fiom one department or operation to another 

Natuially, all these objectives cannot be realized m full, but a oaieful 
consideration of all of them helps to maximize the gam iiom stabilized 
pioduction and minimize the loss fiom obsolescehce and price declines 
and the expense of buildmg up a largei than normal mventory 


Correlating Sales and Productive Capacity— An example of how a 
shoe company correlates pioduction with sales foiecasis and plans pro- 
duction in anticipation of the time when sales exceed pioduetive capac- 
ity is piovided by Wonson (NACA Bulletin, vol 16) In explana- 
tion of the production budget (Fig 12), Wonson pomts out 


Two fnctois control the number ot pairs of shoes the factory must de 
liver each month to the “in stock” department, first the numhei of pairs 
of shoes we expect to ship from the stock department to oustomeis and 
secondly the increase oi decrease which must be made in tins figure to 
adjust the stock ou hand to the proper figure for the first of the following 
month 

Stock shoes are not built to the customer’s specifications hut aie designed 
and constructed according to onr idea of the styles and types which will be 
most in demand In order to handle the customers’ oiders for immediate 
delivery we must have on hand on the first of each month a basic stock 




shalf 


which we have learned fiom expeiience should amount to oi — 
tunes the number of pairs we expect to sell during that month 

The shoe business is highly seasonal as the retailers call for a substantial 
part of their spiing and summer shoes m the months of Maich and April 
and of their fall and winter shoes in the months of August and September 
When we are approaching a month of heavy demand, we must therefore 
increase our basic stock as well as dehier snfllelent shoes to coier the 
expected sales of the current month When we are appioaching a month 
of low demand, we decrease our basic stock by delivering to the stock 
department a smaller number of shoes than, are required to fill the eus 
tomers’ oiders during that month 
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PRODUCTION BUDGET 
Stock Shoes — ^Eeqmml Dehieries to Stock Depai 
January June 10 — 



Column 2 One end one half times column 1— stock m pairs required to cover 
fluctuations In oidera from customers by styles widths and sires 
Column 3 Additions to or subtractions fiom production required to meet ship 
ments to correct basic stock on first of following month 
Column 4 bum of columns 1 and 3 

Pig 12 Pi ocluctioa Budget ui Relation to Eequued Stock 

The illustiation below shows how this cnloulation is made to detei 
mine the pioduction of Gi ide A shoes foi Factoiy A for the month of 
January 

Required stock fiist of Febiuaiy (equal to 1'4 times Feb 

luiuj siles) 11200 

Salts foi Januaiy ’> 000 

Total 18 800 

Required slotk Januaij 1 8 400 

Requiied pioduotiou for Januaiy 8 400 
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In addition to producing for stock, this company produces shoes to 
customers’ orders This necessitates a further adjustment m the pro- 
duction plan Wonson desciibes the way m which this adjustment is 
made in the production budget for Factory B (Fig 13), as follows 

As the peak demand for stock shoes coincides with the peak demand for 
makeup deliieiies production by the factory exactly in accordance with 
the lequirements foi delueiy would impose a pioduc*ive burden on the 
factory which it could not meet without expanding its floor space and 
equipment materially 

jortunatelj we can control the production of stock shoes and Fig 13 
shows oui method of computing the quantity of stock shoes we must make 
in advance of the leqniiements for shipment in order to use oui pioductue 
capacity to the best advantage As November December and January are 
months of comparatively low reqiiuements for shipments we start to build 
up a surplus usually of staple shoos dm mg these months to offset the short 
ate which is sure to develop in February and m March 
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Variable Inventory Turnover — In a companv ivitli sales blanches 
consideiation must also be given to the need for a minimum inventory 
of finished pioduots at oath branch This lequiiement m the case of one 
company is met thiough a control chait (Fig 14) foi fimshed goods 


FINISHED GOODS INVENTORY CONTROL CHART 



0 $20 40 60 80 100 120 140 


SALES ACTIVITY (000 s OF DOLWRS) 

Fig 14 Finished Goods Inventory Conti ol Chait 

inventories developed for this company This chait makes use of a 
vanable turnover late as a means of stabilizing pioduotion, and is 
desoiibed by Zweckbionnei (NAG A Bulletin, \ol 21) 

It IS mteicsting to note that m working out this chait we discovered 
upon inteiviewing the seveial executives chaiged with the i esponsibihty 
ot maintaining this inventory, that it was desiiablc to maintain certain 
stocks at several keypoints located thioughout the eoimtrj in ordei to 
seivice propeily the stocl s earned in each of the sales brauohes This stock 
we labeled marginal stock, and we felt that it should be at a minimum 
when sales activity is 100% or more of normal Therefoie in considering 
that it IS desiiahle to have inventory to act as a cushion for production 
this marginal stool should increase coiisideiahly as business diops off so 
that maiginal stock reaches its highest point when sales activity has 
reached its lowest point It was also felt that the mventoiy on hand m 
the vaiious sales blanches should increase and decrease diiectly in pro 
poition to sales activity These chaits (there being one vvorked out for 
each classification of inventory) should seive as a guide for measuring 
our efforts to contiol inveiitoxies as well as provide the basis on which we 
plan our pioduetion for the forthcoming jear 
Tho same source also presents the data shown in Fig 16 and the fol- 
lowing comments m suppoit of this method 
Let us compnie what our inventories and pioduotion piograms would 
have been duiing tho past sixveai period using these piinciples ns the 
basic policy with what the results would hnv e been had w e been blindly 
following the policy of maintaining a constant turnover ratio of one pei 
jenr 

On Fig 16 appears the opening inventory at the beginning of 1033 and 
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Fig 15 Procluctiou Reqimements under Filed and Variable Inventory 
Turnover Ratios 


in the first column appear the sales figures for each of the si'c yews ui 
review With this infoimation ve are able to estimate what pioduc 
would have been in each one of the 5 eais in order to provide an inven 
tuinovei rate of one per year in eonsideiation of the sales volume tui 
ovei It will be noted that production langcs from 238 000 units w 
was the high yeai, to 80,000 units which was the low year However 
the policy been m efleot, as was demonstrated on the chaits emploj mg 
variable turnover ratio principle we would see a reduction in the n 
of estimated pioduotion units for in the high year production is 
mated at 167,000 and in the low jeai it is 103 000 This is evidence of 
effect of the principle in flattening out the production curve 


WORK IN PROCESS INVENTORIES —The production budget 
fnust be modified to give consideration to changes in the volume of 
work in process at the end of each month Where the policy is to keep 
the finished goods inventory at a minimum and related to sales demand 
an inciease in sales must be anticipated by increasing the woik m 
process The average length of the pioduction cycle mdicates how far 
in advance of an increase m sales the mcrease m production must be 
planned Similaily, a reduction of woik m process must precede a fore- 
casted drop in sales It should be noted that production must be accel- 
erated faster than sales on the upturn, and decelerated faster than the 
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decline m sales on the down grade, if the policy of keeping inventories 
jn diiect relation to hales IS followed This is tiue beoause an incieahe in 
sales requiies added pioduction both to meet the mcieased sales and 
ako to keep the inventory m the desired relation to sales This is one 
of the iindesuable features of attempting to maintain a fixed late of 
inventory turnovei loi all rates of sales activity 

COST OF SALES BUDGET— The method followed in the prep- 
aration of a cost of sales budget depends laigely on the type of cost 
system m u&e ihe ideal ^tuation 1& found where a complete system of 
standard costs is in use This means that standard cost cards are avail- 
abie for each pi odiict manufactured, making possible a determination of 
the standaid cost ol foiecasted sales by simply costing each product m 
the sales budget at the standard and summaiizmg Since m some 
standard cost systems the mventories as well as the cost of sales* are 
stated at standard the piimary pioblem is foiecaating the volume and 
other variances fiom the predetermined standards by months 

Wliere an actual cost system is used, it is possible to foiecast the cost 
of goods sold by the use of percentages based on past experience id- 
justeci fm known difference between the past period and the budget 
peiiod Fig 16 is an illustiation of how the results of a piioi year can 
be used to deteimme the percentage of various cost elements to sales 
??r * tC illustration was piesented by Bernard 

(N A C A Bulletin, vol 17) in describing the methods used by one 
manufacture! in preparing the monthly production forecasts Note that 
materials and laboi aie based on actual cost, whereas oveihead is based 


We now have the basis for determining oiir cost of production at stand 
ard and by adjusting the standard for excess direct labor and material 
price variation andover and underabsoibed overhead the total production 
cost IS obtained The factory production foiecast is developed from the 


Net Sales 

January 
$260 000 

February 
$260 000 

March 
$276 000 

Basic Cost of Sales 

Direct Laboi net (16 98% of sales)* 

$ 44,148 

$ 42,460 

$ 48 696 

Material (22 50% of sales)* 

68,600 

66 250 

Cl 876 

0\ erhead 

Fixed (Schedule 1) 

28 000 

27,800 

28 000 

Vaiiable (15 24% of sales)* 

39 624 

38 100 

41 910 

Total 

$170 272 

$164 400 

$178 480 

Add 

Excess direct labor (6% of net direct 

2,652 

2,660 

2 806 

Unabsorbed overhead (4% of varia 
ble overhead)* 

1676 

1500 

1 690 

Estimated Production Cost 

$174 500 

$168 460 

$182 976 

* See Tie 16 


. 





Material and Labor Budgets 

PLANNED MATERIAL PURCHASING —Responsibility for 
development of a purchase budget lests with the pin chasing department, 
though the latter is necessarily governed by company policy with lespect 
to mventories of materials and supplies The time of purchase of the 
lequned mateiial involves a consideiation of company policy with 
respect to the size of law materials inventories, economical puichase 
lots, financial condition of company, condition of the market and similar 
factors The purchasing depaitment is best qualified to combine these 
vauous consideiations and to develop a piogiam of planned puichasmg 
based on mateiial requirements There are foui metnods in ^neial use 
today foi controlling additions to law mateiial inventoiies These are 

1 Detailed budgetarj control 

2 Control thiough maximum stock limits 

3 Speculative purchasing 

4 Purohasmg to specific customei oiders 

Most companies use a combination of two or more of these methods 
The basic law mateiials may be purchased in line with a detailed pur- 
chase budget based on a pioduction budget, while seoondaiy matenals 
and supplies aie purchased on the basis of purchase requisitions issued 
by a stock cleik when any item reaches the minimum set by the stock 
reooids In those industries where the basic raw material is subject to 
great price fluctuations speculative puichasmg may be the piacticed, 
although not always the announced policy In tne job older type of 
mdustiy, paiticulaily wheie pioduction is of the assembly type, some 
basic materials may be stocked on the basis of a purchase budget or 
through the use of stock limits, while parts and matenals which are 
laigely special to each job may be purchased only aftei the customer’s 
order has been received 

DOLLAR ESTIMATE OP PURCHASES —Whatevei the pro- 
ceduie in pioiidmg raw mateiial, an estimate of pm chases m dollars 
by months is essential if a complete budgetaiv control plan is to be 
opeiated Cash lequiiements and foieeasted balance sheets can be pie- 
paied only on the basis of estimated purchases analyzed by months 
Normally, the puichase budget is in two pails, one ooveimg direct 
matenals and the other, supplies While the cost of supplies used is 
included m the departmental expense budgets, these budgets do not 
report any estimated changes in the supplies inventoiy 
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Wheie a company is pioducing standaid articles for stock it is pos- 
sible to place a large part of the purchasing on a detailed budget basis 
By adjusting the estimated material required for the planned production 
by desired inventories at the beginning and end of a peiiod, the re- 
quiied puichasee can be deteimmed These requiiements are then 
modified by the pmchasing department in the light of consideiations 
pieviously mentioned to provide foi the purchase budget Natmally, 
such a budget should be subject to revision whenevei pioduction 
vanes appieciably from that planned 

MAXIMUM AND MINIMUM LIMITS— The most common 
method of mventoiy contiol is the use of stoies caids with maximum 
and mmimum hmits and oidei quantities To be effective, the limits 
should be under continuous leview and modihed in the light of the 
leoorded usage of each item of material Since stock recoicls lather 
than a detailed purchase budge+ mdicate when material is to be oideied, 
the purchase budget undei this plan is ordmarily not analyzed by types 
of mateiial, but is stated m dollar amounts for all materials However, 
in some oases, stock oaids, while used as a basis for notifying the pur- 
chasing depaitment when the stock of a law material is becoming low, 
do not automatically lesult in the issuance of a purchase order Bj use 
of a puiohase budget based on production requirements, the puichasmg 
department places its ordeis so that the mventory as a whole is kept m 
a desned relation to sales From the purchase requisitions it selects 
those most uigent to the extent of the piu chase allowance then avail- 
able Obviously, the minimum limit must be set highei m such oases 
than it would be where purchasing followed automatically fiom pur- 
oh se lequisition 

Wheie speculative buying is engaged m, accurate estimates of pur- 
chases by months are impossible, but e\en in this case there can be 
some approximation of the date of pui chase of specified commodities 
and their piobable puces For those materials which are pui chased only 
on receipt of customers’ orders, there is little object or necessity for 
a purchase budget, except as an estimate of cash requiiements Usually 
past experience can be utdized to provide a ratio of material cost to 
either sales oi cost of sales, and a peicentage applied to either the sales 
or production budget In either case some allowance must be made for 
lag due to the time the mateiials are m process 

LABOR BUDGET— Unlike mw material, labor cannot be stored 
until used Consequently, a detailed production budget ordinarily yields 
figures for a laboi budget without a great deal of calculation In the 
process of preparing a pioduction budget, a decision is made legardmg 
the spreading of production, and m the process of applying this decision, 
labor lequirements by types of laboi and skills are tabulated The 
greatest need foi a labor budget arises in those companies with fluctuat- 
ing sales where the policy of mamtammg minimum inventories is prac- 
ticed On the basis of labor requirements developed foi the production 
department, the personnel department can piepare a labor budget, 
taking into consideration various plans for traimng new men, spreadmg 
work, and woikmg overtime when needed Data on requu-ements for 
mdirpct labor come fiom the departmental expense budgets 
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Principles of Budgetary Expense Control 

EXPENSE BUDGET TYPES — Expense budgets may be of three 
types 

1 ippropriatjon or allo-nante budgets -nbere the purpose is to estab 
lish a limit on expendituiet, for a apecihc activity 

2 Eoiecast oi bxed budgets where the purpose is to provide a basis 
foi planning and coordinating activities 

3 Conti ol, flexible oi variable budgets, where the purpose is to provide 
a set of standards which can be used in the measurement of accom 
plishments 

The above classification is based on the major purpose of each type 
of budget, and should not be taken to mean that a budget of another 
type might not be used to accomplish the same puipose Thus, forecast 
or fixed budgets aie often used for contiol puiposes, but are not as 
valuable foi this puipose as a flexible budget because they fail to make 
allowance for diffeiences between actual and forecasted volume 

Appropriation Type Budgets— Wheie the effectiveness of an ex- 
penditure IS difficult to measuie, oi the need foi it is laigely a matter 
of judgment, it la desirable to contiol such expcnditmes by deciding m 
advance just how much shall be allowed This usually ocouis where 
theie IS no base against which the expendituie can be measured Ex- 
pendituiea for advertising aie a case in point, the relationship between 
adveitising expenditures and sales volume is not direct, and yet adver 
tising expenditure is a factor to be planned in advance and taken into 
oonsideiation in aiiiving at a sales foiecast Probably, adveitising 
budgets of the appiopnation or allowance type weie the fiist type of 
budgets used in 4meiican business 

The gppiopnation oi allowance type of budget may also be used to 
place a limit on expendiUues fox research or development woik, oi to 
limit funds to be invested m new capital additions dm mg the budget 
period The appiopnation t>pe of budget is most common m govern 
mental budgeting When used m business budgeting, there is usually 
moie flexibility and a gieater oppoitunity for revision than is found in 
governmental budgets 

Forecast Type Budgets —Expense budgets of the foiecast type aie 
moie commonly known as “fixed” budgets, a teim which is helpful in 
describing the way m which they differ fiom variable oi flexible budgets 
It IS, however, a misleading teim, since it does not offer a true indica- 
tion of the natuie of this tvpe of budget Forecast budgets are not 100% 
fixed, because the established limits may at times be exceeded, this is 
m contrast to the appropiiation budget Fuithermoie, the forecast 
budgets aie subject to revision Their description as fixed anses from 
the fact that they cannot automatically be adjusted to actual volume, 
but instead lepiesent a foiecast or plan piepaied in advance which pio- 
vides a fixed point fiom which the actual lesults aie to bo measuied 
Thus a fixed oi forecast budget for distribution exponses may be on a 
sales volume of 1,000,000 units with a forecasted cost of distribution of 
50 cents per unit If actual sales are less than 1,000,000 units, 60 cents 
may not be a fair standard against which to measuio actual selling ex- 
penses, because a large proportion of total expenses may consist of fixed 
charges 
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Control Type Budgets— A control or flexible budget contains an 
advance determination of the expense per unit for different volumea of 
gales Flexible oi vaiiable type budgets are used primarily for expense 
control purposes They supplement forecast budgets, thus, in preparing 
a foieoasted piofit and loss statement, the amount mcluded for cost of 
goods sold IS based on a forecast of smes and production, with support- 
ing schedules indicating expected costs at the planned pioduction level 
Because some costa aie fixed and others are vanable, unit costs do not 
vary directly with volume The real control of costs makes desirable the 
development of supplementary budgets of the flexible type, so that 
actual expenditures can be compared with the best measuie possible of 
what the expense should have been for the actual volume of activity 
experienced 

CLASSIFICATION OF EXPENSES — ^Expenses are usually 
olasoified as vanable, fixed, and semi-vaiiable Fixed expenses are those 
which remain constant in total amount over a wide range of activity 
Thus, real estate taxes are fixed expenses which do not change m total 
amount with vaiiations m the volume of sales or pioduction Variable 
expenses are those which tend to change directly with changes in the 
activity to which they relate Thus, sales commissions are variable ex- 
penses wheie salesmen aie paid on a fixed basis A 50% morease m 
sales IS accompanied by a 60% mcrease in commissions Semi-vaiiable 
expenses change in response to changes in the activity to which they 
relate, but do not vary in direct proportion Where the salesmen are 
paid a fixed minimum salary plus a bonus based on sales volume, sales 
compensation varies with sales but not at the same rate A 60% morease 
m sales may lesult in only a 20% morease m sales compensation (For 
detailed discussion of Expense Classifications, see Section 17 ) 

FORM OF FLEXIBLE BUDGET— The first problem in the 
prepaiation of a flexible budget is to decide the form m which it is to 
be piepared Two foims are quite generally used 

1 Columnar form 

2 Tabular form 

Columnar Form — The columnar form of flexible budget (Fig 17) is 
leally a multiple budget, with budget allowances on standards worked 
out for several different rates of activity Idem (N A C A Bulletin, vol 
17) illustrates its general arrangement Budget columns aie provided in 
steps of 5% of capacity, from 60% to 100% of capacity Each column 
heading indicates, in addition to the per cent of capacity, the number of 
direct labor hours at each stage This form of flexible budget makes 
possible the settmg of defimte allowances for each item of expense for 
each late of operation shown Wheie the actual rate falls between two 
percentages for which budget figures are provided, either the aUowanoe 
for the rate of capacity nearest the actual rate may be used, oi the 
allowance may be deteimmed by Interpolation Oidmarily, the first 
method is sufficiently accuiate Note that m the budget shown in Fig 
17, most expenses are of the stair step type, that is, they remam at the 
same amount for several rates of operations Thus, the salary of the 
foreman is set at $36 for all budgets from 50% to 70% of capacity 
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Allowances of this sort can be more readily indicated on the columnar 
type of budget than on tabular form 

Tabular Form — An example of a flexible budget in tabular form is 
provided in Eig 18 W'onsoa (N A C A Bulletin, vol 16) di&cusses the 
budget for a company with two factonea, "A” and "B” The letters 
“F” and “V” opposite an item show whether the allowed expenses for a 
normal month aie fixed oi variable In the preparation of a budget for 





1276 


BUDGETS 


[Sec 23 

any late othei than noimal the fixed expenses remain at the amounts 
shown but the allowances for vaiiable expenses are recalculated The 
late of operation m this company is measuicd in teims of pairs of shoes 
with 28,506 pairs lepiesenting nonnal capacity foi Factoiy A, and 49,000 
pans nonnal capacity foi Factoiv B Foi a month when Factoiy A pio 
duced 26 300 pans of shoes the allowance foi pajioll department salaues 
is 26,300/28,600 of $750, oi $692 11 Often in the presentation of this type 
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of flexible budget, the variable expenses, instead of being stated as an 
allowed amount foi a specified rate of activity, aie stated as an amount 
per unit of output oi per cent of capacity 
An illustiation of the use of the tabulai type of flexible budget to 
secuie control by departments without a detailed bieakdown within 
each depaitment is piovided by Fig 19 Wilks describes the flexible 
budget plan of his company (N AC A Bulletin, vol 17) In this budget, 
each depaitment allowance is stated in two parts a variable allowance, 
and a period allowance which is stated as a fixed amount The unit 
used m determining the variable expense allowance is not the same for 
all departments, labor houis, labor cost, machine hours, and hundred- 
weight of papei, all aie used In this company for report purposes, the 
jeai 13 divided into thirteen penods of foui weeks each To deteimine 
the allowed expense for any foui-week peiiod for any department, it 
is merely necessaiy to multiply the actual units for the peiiod by the 
\ ariable allowance and add the fixed allowance Assuming 480 man hours 
for the rag room duiing a four-week period, the variable allowance 
amounts to $206 40 (i e , 480 X $43) plus $400 fixed allowance, or a total 
of $606 40 Note that m the case of a few departments it is found im- 
possible to reduce the variable allowance to a single rate In these cases 
the allowances are plotted on chaits, and the reader of the budget is 
referred to the chart foi an mdication of the variable allowance for a 
paiticulai rate of aotixity 


Manufacturing Expense Budgets 

PRELIMINARY WORK— In any company with a modem cost 
accounting system most woik pielimmaiy to the establishment of flexible 
budget allowances must be completed before budgets can be prepared 
with such modifications as may be necessary These preliminaries in- 
clude 

1 Proper departmentalization 

2 Adequate classification of accounts 

3 Decision as to the unit to be used in measuring productive activity 
01 volume 

Departmentalization— Costs are controlled by individuals, not by 
cost systems oi budget systems Some one individual m the organization 
IS made responsible for each item of cost The first step in placmg 
responsibility is an adequate departmentalization of the factory In 
many cases the departmental analysis for cost accountmg purposes must 
be modified, because the purpose to be accomplished is difierent For 
budget purposes the departmental bieakdown based on lines of respon- 
sibility 13 essential while foi cost purposes the primary object is the 
secuiing of accurate costs through the development of departmental or 
cost center burden rates For budget purposes a separate department 
for eveiy foieman oi supervisor who has authority to incur expenses for 
a depaitment oi division must be established 

Classification of Accounts— It is a fundamental lule of cost control 
that expenses aie to be controlled at then source Costs secured as a 
result of accounting prorations are not amenable to control Accordingly, 
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the depaitmental set-up should piovide foi seivice depaitments as well 
as producing depaitments and the expense classification should be suf 
ficiently complete and detailed to make possible the assignment of each 
expense to the department lesponsible Each semce depaitment should 
be ohaiged for those expenses o\ei which the depaitment head exeicises 
contiol, exen though for cost accounting piuposes these costs are either 
allocated 01 pioiated to the departments served 
Measure of Productive Volume or Activity — Flexible budgets aie 
hased on the theory that variable costs and the v aiiable elements of senu 
vaiiable costs fluctuate with the volume of pioductioii 01 the late of 
opeiations The unit used m measuimg pioductiv e activ ity is accoid- 
ingly, most important For a pioducmg depaitment, units of product 
such as tonnage, diiect laboi costs, diiect laboi hoiiis maohme hours, 
or standard laboi cost 01 houra, may seive as units foi this purpose 
Foi cost accoimting purposes the normal capacity of a producing 
department is of piimai-y importance, but m budgeting it is moie com 
mon to make use of potential operating capacity ns the 100% basis for 
a statement of capacity Thus in a department with ten machines 
operating on a 40-houi week, the maximum capacitj is 400 machine 
hours Assuming a 20% allowance foi various influences which make 
the attainment of maxunum capacity impossible, the potential or piao- 
tical opeiatmg capacity is 320 machine hours Using this as 100% othei 
lates of operation can be stated either in teims of machine houis or 
pel cents of potential opeiatmg capacity of 320 houis riius, 208 machine 
houis would leprosent 66% of capacity 
On the pimciple that costs can best be conti oiled nt then sources, 
sopaiate budgets nie prepared foi each service department In a few 
cases units 01 measurement especially applicable to specific seivioe de 
paitments can be developed, but oidinaiily it is nece&saiy to measuie 
activities of these conti ibiiting departments m teims of the combined 
activity of pioductiv 0 departments 

SETTING FLEXIBLE EXPENSE ALLOWANCE —Oidmanly, 
departmental expense budgets are developed bv the budget man m con- 
leience with individual foiemen, subject to the appiovnl of the plant 
01 woiks manager While the average foreman does not have the data 
or expcnence to develop a budget without help, his coopeiation in the 
development of standard allowances should be encouraged and his ac- 
ceptance of them seemed When this is done, management can expect 
his cooperation m endeavoring to meet 01 beat standard allowances 
In dev eloping expense allowances foi a depaitment foi the first time, 
considerable piepaiation should piecede the oonfeience with depart 
mental foreman Past data must lie analyzed to deteiinine the content 
of each expense account and its relation to changes in the volume of 
production This fuinishos a staitmg point for the analysis and provides 
a good indication of whethei items should be treated as fixed, vanable, 
or semi-vaiiable expense Oidmanly, aemi-vaiiablp items cause the 
greatest difficulty and need some pielimmai’y analysis to determine 
amount of fixed cost immlved and rate of yanability Tw'o methods of 
making this analysis aie illustrated below 
Use of High and Low Points — ^The first method involves the cal- 
culation of the rate 01 degree of variability by oompaiing the expenses 
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at two diffeient rates of activity, and calculating the lelationship be- 
tween the increase in activity and the increase in expense Eoi this pur- 
pose figures should be selected tor a period of low activity and a peiiod 
of high activity Eithei past actual figures or the best estimates pos- 
sible of the expenses at the two rates selected may be used The calcula- 
tion IS as follows 

Direct 

Labor Hours Expense 
4 000 $530 

2 000 330 

2 000 $200 

Variable expense = 200 — 2,000 hours = $ 10 per hour 
The fixed coat component may then be calculated as follows 


High rate of activity 
Loiv late of aotivitj 


(1) (2) (3) (4) 

Direct Variable 

Labor Variable Cost Total 
Homs Rate (1) X (2) Cost 

4 000 $ 10 $400 $530 

2 000 10 200 330 



centei witmn Uepaitment Ji. it makes possible oivision by responsi- 
bilities m sufficient detail to facilitate advance planning by foiemen and 
direct control of actual outlays The working budget ( derived fiom 
Figs 20 and 21) is shown m Pig 22 The constant expense becomes the 
responsibility of the department supeiintendent and ratios aie shown by 
re^onsibilities foi each class of variable indirect expense 
Pig 23 ilhistiates the preplanning of expenses for the week beginning 
March 25 foi a departmental direct labor load of $3 800, of which the 
load for Production Centei A is $1,800, oi lUst two-thirds of its normal 
load of $2,700 At the end of the work week there is prepared a report 
(not illustrated) m which diieet comparison between the budgeted and 
the actual expenses is made ' 

Use of Correlation — In the second method for settmg expense allow- ^ 
ances, this difficulty is overcome by basing the calculation on the ex- 
peiience of a number of periods, for example, twelve months of the 
past year The more variable the monthly volume during the year, the- 
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WORKING BUDGET 
Normal Labor Load $5 700 Direct Labor 


Supervisory Variable 
Mmellaneous and Service La 
bor also Oveitime and Tram 

1 ariable Inspection Espense 
Production and Stockroom Es 

•k Other Clerical Espense 

of Production tariab'e Production Center E\ 
A — D (f) penso 


(f) V-IRIABLB PnODPCTION ClMISI EtPENSB 

Production Normal 

Center Direct Labor Load 


%of Pioduction 
Direct Labor 


1 10 22 Working Budget 


better the figuies foi this puipose To illustiate this method, the figures 
and description piesented by Pmkeiton (N A C A Bulletin, vol 16) are 
used In this example the coii elation of teleiilione and telegiaph ex- 
pense with sales xoluine is shown Sales and expense data aie piesented 
in the table below 


Sales Yolume Cobbelated with Telephone and TELEOEAPn ExPEhSE 


Month 
Januaij 
Eebi uarj 
Maicb 

MaV 

August 
Septembci 
Octobei 
Not embei 
Decombei 


629 701 
724 340 
800 5G0 
728 068 
575 441 
282 492 
358 770 
384 041 
230 067 
184 115 
104 998 


Telephone and Telegiaph 
Expense 
$ 654 


The ehait (Fig 24) is based on the figuies in the nboxe table and is 
explained by Pmkeiton (aa gixen on page 1284) 




Sec 23] 


MANin?ACTUB.ING EXPENSE BUDGETS 


PLANNED EXPENSE 
Week Beginning Marek 25 19— 
Direct Lnboi 


Production Supervisor 
Chief Clerh 
Superviaory Variable 
Service Labor, Overturn 


37 5 = 1 425 plus 1 133 = 2 558) 


Truol Operators 
Truck Scrap and Supply 
Clean Machines and Pits 
Service Conveyor 

Make and Hesiae Dies 
Total 

(c) Allowed Indreot Labor ($1 800 X 21 2(1) 
Excess of Planned Expense o\er Budget 

(d) Clencal Expense (Chief Cleik) 

Diiect Labor (All Production Centers) 
Allowed Variable Clerical Expense 
Planned Clerical Expense 
Cost Clerks 
Shop Clerks 
Wage Rate Cleriis 
Other Clerks 

Excess of Budget over Planned Expense 


$■> 568 $’ 

f 

Hours Rate 


Eio 23 Planned Expense for Week 
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Our assured monthly schedule of telephone and telegraph expense shoued 
$B5d of expense in January -with ?i6O6O08 of sales At the point on the 
chart ivhere the horizontal line repiesenting the amount of expense meets 
the lertital line representing the volume of sales we placed a dot sur 
rounded by a circle to make the dot moxe easih visible This dot indicates 
not so much that the telephone expense ivas $664 in January as that tlua 
expense ivas $654 for $606 098 sales 

Snnilarlv ive place a dot at the intersection of the $541 expense line 
Tvitli the $629 701 sales line to indicate the Februai} expense Note that in 
this month the expense was less although the sales n ent up 

The othei ten dots are then placed in the same maiiiiei When they are 
all placed the dots representing the vaiious months mil appear fiom left 
to right not in the chronological oidei of the months, but m the order of 
sales \oliime 

Although the thoioughlv natural trend of iiiciease in expense as sales 
volume inei eases is deailv defined a curve indicating this tiend would not 
start at zero of expense for a zero of sales This means that there is a 

TELEPHONE AND TELEGRAPH EXPENSE 
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fixed minimum of cost a nonvariable factor, winch must be ascertained 
Anyone at all acquainted with commercial operations will understand why 
this IS so 

The next step is to ascertain the amount of this nonvaiiahle factor In 
these preliminary steps which we aie taking it is sufficient to lay a straight 
edge piefeiably a traiispaient one along the dots m such a way as to pro 
jeet as exactly as possible the trend which they show To iny eye, this 
straight edge crosses the /eio line of sales at $285 if to jour eve it ciosses 
slightly above oi below this point, I shall not argue with jou This amount 
of $285 IS then the nomaiiable element in the semi vaiiable item of tela 
phone and telcgiaph expense 

What IS the piuely variable element, each soinl vaiiablo cost being made 
up of a nonvaiiahle and a vaimhle element’ The total expense for the 
ycai w ns $5 434 The nonvariable expense w as $285 pei month oi $3 420 for 
the yeai, leaving a vaiiahle element of $2 014 Latter amount divided by 
the } eaip sales volume of $6 718 200 indicates a vaiiable element of 0362% 
of sales and the noimal telephone and telegiaph expense at any monthly 
volume of sales is $286 plus 0352% of that sales volume At $900 000 of 
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montlily sales it ■will be $602 Placrap; a guide mark on the chart at the 
intersection point of $602 expense with $000,000 of sales ne can draw our 
line or standard between that guide mark at the right and the $286 of 
expense at zeio sales at the left 

Another application of the correlation technique is presented below 
It IS in realitj a combination of correlation and the use of high and low 
pomts Martin (N A C A Bulletin vol 20) desciibes a flexible budget 
prooeduie foi the control of indirect laboi costs The measming stick 
selected is direct labor dollars as the index of departmental activity 
Proceduie is as follows 


Determine for the department the probable lange of production level 
(direct labor load) likely to be realized within a reasonable period of time 
two yeais for example then choose the minimum and the maximum labor 
load which will include the previously determined lange and at the same 
time cover a range of not less than 50% of the direct laboi capacity of the 
depaitment Next choose at least three mteimediate labor loads one of 
which IS approximately the same as the current labor load These five 
labor loads determine the allowable indirect labor at a portion 
lar load level An example for a particular department “A” might be as 
follows 


Dollars 
per AVeek 

Current direct labor load $ 

Capacity diiect labor 1 

Probable ranto over two years $4 000- 

Budget points $3 000-4,600-6,000— 7,000- 0 000 

Next prepare a budget of indirect laboi load similai to that shown in 
Fig 26 

The number of employees is shown wherever possible and the amount 
of expense is the aggregate of their weekly pay When services such o" 
maintenance are rencleied b *■ *■ ’*■ 


10 000 


a central service department, it is not pos 


Bible to visualize tlie expense m terms oi numner oi people, out omy lu 
piobable amount of charge All values shown represent the composite 
judgment of the department head and his functional supervisors and he 
fore final adoption, must be approved by the management The figures 
repiesent the optimum indirect labor under normal opeiating conditions 
as nearly as can be determined by present knowledge, methods and equip 
ment and oonfoimanee with longterm management policies and s’ net 
exeioise of economy 

Maitm descubes the procedure to provide for setting flexible budgets 
when the actual production falls between the budgeted levels of pio 
duction, as follows 

We have now planned indirect labor, i e set optimum standards at five 


indirect labor and direct labor A simple equation repiesentmg a straighi, 
line shows the average trend indicated by the plotted points, and is the 
most piactical lelatioiiship because of its simplicity It also is geheial^ 
quite acciiiate throughout any normal range of opeiation say between dU% 
and 90% of capacity The simple equation expressing the trend of opti 
mum indirect labor is then a fixed amount per week plus a factor times 
the weekly direct labor Below about 30% of capacity necessity may die 
tate the elimination of some activities and drastic curtailment of others 
which are piofitahle at a reasonable load The projection of the chart to 
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“I. pmpose of determining giaphi 

rally the fixed portion of the equation The indicated fixed mdiieot kboi 
then has no sigiiifieanee othei than as a factor in the empirical equation 
iised to interpret indirect labor itquirements within a leasonable operating 
range During periods of extreme business depression factors other than 
actual requirements influence management policy lelative to expenses 


CONSULTATION WITH DEPARTMENT HEADS— The next 
step IS for the budget man to discuss these allowances with the depait- 
ment foieman If he is using the tabulai form of budget, his job is to 
get an agieement on the amount of each budget peiiod foi each fixed 
expense and the fixed element of the semi variable expense and the late 
of variation for each vanable expense and the vaiiable poition of each 
semi-variable expense Wheie semi-variable expenses of the stair step 
type aie mvolved, a decision must be leached on the point at which each 
new increment must be added and the amount of each inclement Where 
the columnar type of form is used it is best to dexelop fiist a budget 
for the late at winch the department is woikmg at the time In discuss- 
ing each expense item with the foieman, an oppoitunity is provided to 
question the necessity foi each expense and the justification foi cuirent 
rate According to Klein (N A C A Bulletm, vol 17) 

All expenses of the depaitment item by item will then be leviewecl by 
the budget man and the foreman Die function of every ludiiect worker 
will be questioned Can ceitain loutiiies be eliminated cuitailed or sim 
plihed’ How about the vaiioua supplies used’ Would gieatei care in their 
use result in economies’ Was the foreman previously awaie of the cost 
of tho supplies he maj hai e used so fieely in the past’ What is the con 
dition of the productive facilities and the piobable maintenance 01011 that 
will be required if opeiations continue as at present’ 

These questions and othei s like them give the budget man and the 
foreman an oppoitunity to decide to what extent the expense expen- 
enoe of past peuods can be adjusted in settmg up budget allowances 
Labor late changes and the curient puce level for supplies aie given 
careful oonsideiation In connection with the study of facilities any 
unusual lepaiis oi mamtenance needs may be anticipated This review 
with the foreman of expenses to be allowed at the cuiient late of opei- 
ations also piovides a basis foi ainving at the allowance to be set foi 
other operating rates Where the expense is oompletelj fixed, the same 
allowance is mserted in the budget columns foi all lates of capacity 
Wheie the expense is completely vanable, the variable late can be baaed 
on the allowed expense foi the cuuent late, divided by pei cent of 
capacity at current levels This unit cost foi each per cent of capacity 
multiplied by the per cents shown for each column of the budget pio 
vides the allowances desired The budget man leviews with the foie- 
man the figiiies resulting fiom his analysis of fixed and vanable elements 
of semi-variable expenses, and discusses the possibdities of leducmg the 
fixed amount or the vanable rate Many expenses aie not fixed oi van 
able by natuie, but acquire such a classification as a reailt of decisions 
made at budget confeiences or due to policies established by manage- 
ment Once the budget man and the foieman have reached an agiee 
ment regarding the allowance for each item of expense foi each late 
of output, the budget is ready for submission to the plant manager foi 
his appioval 
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Budget for Distribution Costs 

NATURE OF PROBLEM — ^Pioduotion costs are controlled by 
predetermining what the expenses should be foi each volume of produc 
tion and comparing actual expenses with these predeteimmed standards 
In somewhat the same way the control of costs of distribution involves a 
piedeteimination of the cost of the sales campaign which the manage 
ment feels will pioduce the largest net return (not necessarily the largest 
sales) and a comparison of actual costs with those foiecast In a few 
cases and for a few items of distribution cost, it has been found possible 
to apply the principle of the flexible budget, but foi distribution costs 
geneially, the pioblem is not one of relating costs to sales volume, but 
lather one of cairying out the sales campaign within the expense allow 
ance piovided by the budget 

Responsibility for the preparation of a distiibution cost budget lests 
with the execute o m chaige of sales The planning of the s lies cam 
paign is his responsibility and a completely planned campaign only 
needs to be translated into dollais to piovide a distribution cost budget 
The budget directoi and the accounting department pionde the assist 
anoe needed in translating sales plans into a budget and in inteipreting 
the vaiious elements of the plan by estimating their effect on the final 
net piofit Naturally, the planning of the sales campaign and foieoasting 
the sales \olume aie cairied on concuirently neitjjei sales volume nor 
distribution costs can be independently foiecast 

CLASSIFICATION OF DISTRIBUTION COSTS— The first 
step m the preparation of a budget of distribution expenses is analysis 
of the distribution activity by functions subfimctions and details of sub 
functions This makes possible a ie\ lew of the cost of each m terms of 
the lesults which aie foiecast The classification of distiibution costs 
depends on the organization of the sales depaitment and the way in 
which goods are sold The followmg classification is faiily lepiesen- 
tative 

1 Advertising and sales promotion 5 Tiausportation 

2 Dnect selling 6 Financial 

3 Sales administration 7 Clerical 

4 Waiehonsmg and shipping 

The fiist of these, adveitismg and sales promotion is often handled 
by a separate depaitment with its own budget, and for that reason is 
consideied sepaiately later 

Once the distiibution actiaity has been broken down by functions and 
subfunctions, it becomes possible to analyze the laiious exiienses in 
terms of then lelation to the sales \olumc and to tho sales piogiam 
which is being deielopcd Some expenses like ndmmistiatn e silanes 
me fixed and decisions of the sales management on, foi example, the 
numbei of office employees and then salaiies sets the budget allowance 
Others vaiy with ceitain factois which become clear as the sales plan 
develops Tiaieling expenses of salesmen can be foiecast with some 
degree of accuiacy once a salesman’s loute has been planned distance 
to be tiaveled determined, and the tiavel costs of the teuitoij consid- 
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eied Over-all standards are difficult to develop because of differences 
between teiritories Some elements of e'^pense aie found which tend to 
vary directly with sales volume, so that the deteimmation of the allow- 
ance IS based on the final sales forecast 
It IS also necessaiy that tlie total budget when developed be analyzed 
by teriitories, and, if possiblsj by Imes of pioducts This makes possible 
a review of the ratio of distribution costs to sales income by territories 
and pioduct lines to mdioate weak spots in the distiibution plan Such 
analysis also piovides territonal budgets and budgets by product hues 
for later use in measurmg accomplishment 

ADVERTISING AND SALES PROMOTION —Many companies 
which do not have complete budgetary contiol systems nevertheless 
eontiol eTpendituies for advertising and sales promotion by means of an 
allowance oi appropiiation, by providmg a piedeteimmed limit foi ex- 
penditures of tins class The question aiismg in connection with such a 
budget IS whether the appropiiation should be in the foim of a lump- 
sum allowance or should provide detailed appiopriations foi specific 
pui poses In most oases the setting of spending hmits m any detail is 
likely to be disadvantageous Details m connection with the ongmal 
estimates make planning necessaiy provide a basis of infoimation foi 
judgmg the desiiability of an expenditure make possible a latei compari- 
son of actual with budgeted expenditures, and in some cases provide 
mfoimation on advertising and sales piomotion costa by lines of products 
or teiritories The latter is needed in judging in advance the possible 
piofit 01 loss involved in vaiious proposed actions Howevei, once the 
details have been used to airive at a lump-sum appiopiiation for 
adveitising and sales promotion it is best to tieat the details as foie- 
oasts only, and so long as the adiertismg depaitment stays within its 
lump-sum total, to place no limits on expendituies foi definite pur- 
poses 

In adveitising, the impoitant item of cost relates to advertising media, 
as much as 85% of the total advertising expendituie being made in this 
way Media available include magazines, newspapeis, radio programs 
direct mail, tiade papers, outdoor advertising, car cards dealer cards 
and window displays, conventions and exhibits fiee goods and samples 
and sales and seivice literatuie Contracts with adveitising agencies 
aie usually made, and major adveitising campaigns planned for several 
months ahead, and considerable information on advance commitments 
IS available at tbe time the advertismg budget is piepared By com- 
pleting plans for a budget period with lespect to media to be used and 
the natuie and extent of advertising through each medium the major 
poition of planning for the advertismg budget is completed 

In addition to the cost of media, theie are admimstrative expenses 
and adveitising pioduction costs Administiative expenses are almost 
entnely fixed and mxolve largely questions of salaiies for the budget 
peiiod Production costs tend to vaiy with the cost of media but since 
some fixed costs are involved they should be budgeted m detail Noi 
mally, the advertising and sales promotion budget is prepared by the 
exeoutn e in chai-ge of ad\ ertising and passed on by the sales manager 
befoie being submitted to the budget committee In some companies 
provision is made foi consideration and final decision by the boaid of 
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direotora Accoidmg to a sui\ey made by the Association of National 
Ad\eitisers, the most common method used m deteimmmg the adver 
tismg appiopnxtion is to estimate the amount needed ior an adequate 
campaign, although manj companies weie basing their allowances on the 
volume of sales foi the past peiiod or the expected i oliime foi the 
budget peiiod If the bomd of diiectois establishes a policy of allowing 
a pel cent of past oi piospective sales for adieitising the worlung out 
of details can be left to legular budgeting procedure Wheie the amount 
to be appiopiiated is based on an estimate of the sum needed foi an 
adequate adveitismg campaign, the board of diiectors oi the budget 
committee should function as a check on the enthusiasm and aralntion 
of the advei tismg managei 

In addition to the budget for the period them should be prepaied a 
senes of monthly budgets, foi use in calculating cash lequnements 
Noimally, this is not difficult because adiei tismg is planned foi definite 
dates and admimstiative and pioduction costs aie made up laigely of 
salaries 

ADMINISTRATIVE EXPENSE BUDGET -Complications m- 
vohed in piepaiing the administiative expense budget am few, and the 
ama ooieied is geneially well known Admmistiatne expense budgets 
aie usually of the foiecast type and are based laigely on past experi- 
ence The most impoitant item to be included is salniies Wheie a 
company has a well-defined siilaiy policy and all adpistmente of salaries 
aio oonsideied befoie the beginning of the budget peiiod, the most likely 
\aiiable to arise results fiom mcmases oi leduotions m administiative 
peisonnel Most othei items mcluded m the administiatne expense 
budget may be forecast on the basis of past expeiience modified by any 
piospective changes in the oiganization or the avulable inoomn 


Financial Budgets 

PLACE IN COMPLETE BUDGET PLAN -Sales production 
and expense budgets piexiously discussed are all paits of what is usually 
called an operating budget Summanzed they provide a foiecast oi 
budgeted pioflt and loss statement foi the budget peiiod and foi each 
subdivision of it It is a relatively simple mattei to go one step fuithei 
and apply adianced planmng and control to the financial aft airs of the 
busmess The pimcipal budgets lequiied mlate to plant and equipment 
and to cash Thus it becomes necessaiy to contiol the investment in 
diiuible equipment Once an opeiating budget has been pmpamd foie- 
casting the cash icoeipts and cash disbuisements is meiely a luattoi of 
reflecting the effect of the foiecastod transactions on a concern’s cash 
balance and balance sheet This necessitates planning for the following 
objectives 

1 Use of available funds 

2 Seeui mg temporal y loans 

3 Repay ment of such loans 

4 Financing expansion 

R Planning foi taxes, inteiest payments and dividends 
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Since changes m all balance sheet items must be consideied in arriving 
at financial budgets, the prepaiation of a forecasted balance sheet for 
the end of the budget period becomes a logical final step Thus all finan- 
cial and opeiating activities are brought under contiol thiough advanced 
planning and coordmation of activities 

PLANNING INVESTMENTS IN PLANT AND EQUIP- 
MENT —In many industiial companies the laigest item on the bal- 
ance sheet in pomt of value is m\e',tment m plant and equipment 
Long time pl^mng is of paiticulai impoitancc in connection with these 
investments The justification foi such investment must be based on the 
expected utilization of the capacity ovei a relatively long peiiod necessi- 
tating long time forecasting of the demand for the pioduct manufnc- 
tuied Without such plannmg, the tempoiaiy need for increased facil- 
ities duiing peiiods of peak activity leads to ovei expansion and unwise 
imeslment Naturally, this long-time plannmg cannot be carried on in 
gieat detail, noi can a plan made years in advance be expected to stand 
without levision But a long-time piogiam gives peispective and pio- 
Vides a starting pomt for a shoit teim plant ancl equipment budget, 
prepared for a yeai oi a six month peiiod 
The plant and equipment budget contiibutes to the complete budget 
set-up in the tollowmg ways 

1 It provides a basis for estimating the cash requirements for addi 
tions replacements and leiiewals not charted to operations 

2 It piovides a basis for estimating any cash receipts to be realized 
fiom plant and equipment to be disposed of 

3 It provides a valuation of plant and equipment for a forecasted bal 

i In some cases it provides estimates of depreciation and maintenance 
costs for inclusion in departmental expense budgets 

Developing Plant and Equipment Budget — ^Responsibility foi the 
development of a plant and equipment budget vanes with the natiue 
of the oiganization So fai as maniifactuung opeiations are concerned 
the plant manager or engmeei noimally piovides the oiigmal estimates 
01 lequests foi appropriations The sales manager may be responsible 
foi estimates lelatmg to deliveiy equipment, tiuoks salesmen’s auto 
mobiles, and similar assets lequned by the sales department The office 
manager may have the same lesponsibihty with respect to office furni- 
ture and fixtuiea Noimally these estimates of equipment leqmrements 
aie summarized by the budget directoi, passed on by the budget com- 
mittee and in many cases piesented to the boaid of diiectors foi final 
action In this process, the tieasuier participates m the dehbeiations to 
assure that investments agieed upon aie in line with funds available for 
this puipoae 

The first step in the development of the plant and equipment budget 
Is the pieparation of the departmental requests These should be made 
in some detail, and should indicate at least the followmg 


1 Desciiptiou of projeo 

2 Whether an addition 

3 Justification for expc 

4 Sumraaiy of estimati 
any assets discarded 


enewal or leplacement 
ituie 

costs, and estimated value of recovery from 
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5 Proposed date of acquisition or the date of starting and completmt^ 
if a const! uction item 

6 Fstimatcd cash lequiiements bj months 

Justification of Expenditures — ^Each lequesfc for an authorization for 
iniestment m plant and equipment should be siippoited by a statement 
justifying the investment which is requested The justification may be 
on giounds of inci eased income oi deci eased costs sufficient to pay for 
the asset and yield an adequate letuin ovei the aveiage investment 
during its peiiod of use One pioceduie foi selecting mv estments was 
outlined by Eieeman (N AC A Bulletm, vol 18) as follows 


Every huainesb should develop a policy m respect to leplaeements and 
expansion It should mal e a sjstematic study of the efficiencj of its equip 
moot and attempt to forecast the probable range of its sales and cash 
leqiuiemeiits tor at least several jeais ahead Instead of spending for 
vvhatevei la thought of first it should lay out a longiange program and 
select its investments according to merit \ good procedure is to list all 
proposed investments or classes of investments showing the following esti 
mates foi each 


2 


3 

4 


5 


The cost of investment pioposed i e of long life asset and its m 
stallation and of any othei initial expense in connection with pro 
posal (eg, moaing) which has not been deducted from the value of 
the expected benefit If thei e is anv sah age oi turn in price for any 
asset supplanted, the cost of the investment would be leduced by 
the amount to be so received or credited 

The average value pel year of the expected benefit le eitliei an 
meiease of levenue oi a i eduction of cost or contingent loss of leve 
nue If some of the values, costs oi rialvs are so intangible that they 
cannot be expicssed m figures they should be explained in footnotes 
The numhei of years the benefit is expected to continue figuicd eon 
seivatively, but not so conseivatively ns to inteifeie with progress 
The annual contribution which the aveiage value of the expected 
benefit must pay toward the cost ui Older to have the cost all paid 
foi (except for its salvage or turn in value) by the tune the life has 
elapsed 

The net profit pei jeai fiom the pioposed investment i e , the excess 
of the value over the lequiied contribution 

The average investment during the period This would be one half 
of the sum of the investment at the beginning and at the end (sal 
vage 01 turn m value) If the value at the end is negligible this will 
be approximately one half of tlie cost of the investment 
The percentage of profit on the average investment, le, percentage 
that (5) IS of (6) 


The proposed investments can then be ai ranged on the list according to 
the percentage of expected profit with the highest peicentages at the top 
and the lowest at the bottom If any intaiigible valne^ costs, or iishs have 
not been considered the manager can change the piiorities of the items 
affected The available capital can then be assigned to the items on the 
list, starting at the top and worlmg down as fai as the available capital 
will peimit, but not lovvei than the percentages justify its use 


It is common piactice in connection with a plant and equipment 
budget to lequiie that those lequesting investments in plant and equip' 
ment classify thou pioposala on some such basis as^ 


1 Essential 

2 Profitable 

3 Desirable 
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A fuithei classification is often made with respect to the peiiod over 
which expenditure is to be made As an example, piojects may be 
analyzed into 

1 Those started in a past peiiod to he completed m this period These 
having been authorized previously are in an essential classification 

2 Those to be staited and completed dm mg budget period 

3 Those to be started during budget peiiod and completed in a sub 
sequent period The authorization must co\ei the project as a 
whole but the budget includes onlj the estimated expenditures for 
the forecasted peiiod 

The next step is foi the budget directoi to piesent the depaitmental 
request to the budget committee Heie the desiied investments aie 
soiutinized with regaid to their need and profitability and i elated to 
the funds available foi investment Noimally the lecommendations of 
this committee are lefeiied to the boaid of dnectois foi final approval 
Release of Appropriations — To be fully effective any system of 
budgetaiy oontiol of investments m plant and equipment must be tied 
in With a piooedure for detailed contiol of expendituies The budget 
authoiization usually does not mean that a depaitment head is fiee 
to go ahead with etery pioject mcluded m the budget In many com- 
panies a procedure foi securing authorization of expenditures has been 
developed, with the lank of the individual authoiized to appiove le- 
quests depending on the size of the expenditure contemplated Where 
a project has not been included m the budget approval of an officer 
of higher lank may be required than in the case of budgeted piojects 
Upon the authorization of a pioject, costs are accumulated by project 
01 authorization numbeis, and frequent lepoits lendeied showing actual 
costs oompaied with budgeted oi estunated costs At the completion of 
each pioject, a complete report of actual versus budgeted costs is pie- 
paied 

In some eompames, excess expenditmes on one pioject seive to 
ibduoe the balance available to that department foi othei projects, 
while a saving becomes available for othei puiposos In addition to 
these leports, it is desirable that chocks be made fiom time to time to 
see to what extent the savings or increased earnmga set forth in each 
investment lequest hav e actually been leahzed 
CASH BUDGET— Theie is no umfoimity of teimmology m de- 
scribing the budget which summanzes the expected financial tiansaotions 
of a business In some cases it is called the cash budget in otheis the 
financial budget But the teim “cash budget" is also used to designate 
a summaiy of expected cash receipts and disbursements prepared by 
conveitmg foiecasts contamed m operating budgets from an accrual to a 
cash basis The teim “financial budget” is also used to lefer to the plan- 
ning of cash and financial transactions involved in 

1 Boriovings anti their repayment 

2 Asset replacements and additions 

3 Dividends 

4 Investments in marketable securities 

6 Changes m funded debt capital stock, etc 

When this division of the financial budget is observed the pieparation 
of a cash budget is largely mechamcal It is based on a tianslation of 
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the items of income and cost forecast by the operating departments into 
cash receipts and disbuisements In this connection it is necessary to 
take into account the average lag between a tiansaction and its reflection 
in cash leeeipts and disbursements In some cases, opeiating depart 
ments are lequested to forecast cash leceipts and disbuisements by 
peiiods, but more commonly these forecasts are prepared by the budget 
director or the tieasiuei fiom depaitmental foieoasts of income and ex 
pense Howeiei, planning of those cash receipts and disbursements 
which are not diiectly lelated to operations is distinctly a job of finan- 
cial management, foi which the tieasiirei is piimaiily responsible In 
addition to review by the budget committee, these financial plans often 
need appioval by the board of diiectois 


CASH BUDGET | 

Item 

January 

rebruaiy ^ 

Cash RECEiers 

Net Income 

Deiirecmtion 

Accrued Tnves 
redornl Incomi 

State Income and Fiancluse 
Pedcral Capital Stock 

Real Estate 

Escess Collections over Sales 
Inientory Mediiotioiis 

Liciuidation of Securities 

Accrued Advertising Evpcnse 
Collections on Moitgagc Receivable 
Total Reclipts 

Cash Expevdituiies 

Tax PajTncnts 

Eedeial Income 

State Income and I ronelnsL 
Federal Capital Stock 

Real Estate 

Adv ertising Expenditures 

Dividends 

Capitol Expenditures 

Purchase of Securities 

Liquidation of Aiuounts Pajablo 
Total DisspasEaiENiB 

Loss on Gain in Cash 

SuMMAOY OF Cash FonECAsT 

On Hand beglnnmg of pciiod 

I OSS or Cam 

Bank Loans 

On Hand end of peiiod 



Note Cash nceipt item entitled Lxcoss of colleotiona) 
ovei sales is mscitcd m red if solos exceed collootions ) 
ihe same priiioiplo applies to inventory reductions nnd( 
liquidation of aicounts payable J 


Era 26 Cash Budget 
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Cash Forecast — The cash budget is laigely an instrument for fore- 
casting and planning lather than a basis for contiol Two methods most 
commonlj used in preparing a cash foiecasl are 

1 Cash leeeipts and dishuraement method 

2 Adjusted income method 

TJndei the first method operating budgets aie used as a basis for 
foiecastmg in considerable detail the cash receipts and disbursements 
resultmg fiom budgeted opeiations (See latei discussion on Accounts 
Receivable and Cash Disbuisements ) Under the adjusted mcome 
method of prepanng a cash forecast, the expected net piofit or loss 
shown by the forecasted pioflt and loss statement is adjusted by 

1 Elimination of all noncash income and expenses 

2 All forecasted changes in the balance sheet affecting cash 

In this way it is possible to aiiive at a source of net inciease or de- 
crease in cash much m the same Way as a statement of funds and their 
application is piepaied Fig 26, from a lepoit “The Cash Budget” by 
the Policyholders Service Bureau of the Metropolitan Life Insuiance 
Company illustiates the form in which a budget of this type might be 
piepared Theie aie two considciations which limit its usefulness for 
foiecastmg cash receipts and expenditures in a highly seasonal busmess 

1 It IS difficult to allow foi kg between sales and collections on one 
hand and expendituics and disbursements on the other The method 
is based on the theory that the adjustment of the current peiiod’s 
forecasted profit piovidea the net mciease oi decrease m cash for 
the same period In oompames where sales vaij widely fiom one 
month to another oi expendituies increase oi decrease considerably 
at ceitain periods of the ve-ir the failure to allow for this lag can 
only result in an improper allocation of cash receipts and dis 
buisements among periods 

2 The method lads detail mating it difficult readily to compare 
actual cash transactions with those e'^pected 

forecasting cash receipts— Cash receipts come from a 
\aiiety of souioea such as accounts receivable collections cash sales in- 
terest and dnidend earnings, pioceeds from sales of capital assets new 
financing etc 

Collection of Accounts Receivable —In an industiial company, col- 
lections of customera’ accounts constitute the piincipal source of cash 
receipts A foiecast of such collections logically depends on a sales fore- 
cast, but in addition it also depends on the length of the collection 
period The sales forecast piepaied by the sales department piovidea the 
information on expected sales This is analyzed by months or even 
weeks in some cases, cash and ciedit sales bemg shown sepaiately 

Length of Average Collecboh Period — The length of the collection 
peiiod represents the time lag between the date of sale and the date of 
collection An aveiage collection period can be dctei mined by calcu- 
lating the numbei of turnovers of accounts receivable diirmg the year 
and tianslatmg this into the average length of time lequiied foi a single 
tuinovei Thus, m a company with average credit sales of $1,800,000 and 
an aveiage accounts receivable balance of $160000 the late of turnover 
of accounts receivable is 12 per year, so that a single turnover would 
take 1/12 of a yeai or one month on the average In othei words col- 
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lections m this case would be made appro\imately one month after the 
date of sale, and collections of any single month would approximate the 
net ciedit sales of the preceding month 
In those compames where sales follow a highly seasonal pattern the 
length of the collection period is likely to be longei at some periods of 
the >eai than at others In such a company an aveiage annual col 
lection period has only limited usefulness in estimating eolleotions on 
chaige accounts Calculations of a separate collection peiiod foi each 
month iBbults m moie accuiate forecasts This can be accomplished on 
the basis of past experience by dividing the accounts receu able balance 
at the end of any month by the average daily sales for that month The 
result IS number of days’ sales uncollected at the end of the month In 
order to use this inf oi matron as a basis foi forecasting it is comement 
to conceit the number of days’ sales uncollected at the end of a month 
into a decimal fraction of a month Thus, if past expeiience mdicates 
sales of 22 day s uncollected at the end of a 31-day month, 709677 month 
IS decimal equivalent of 22 days Multiplying the forecasted sales for 
the month by this fiaction piovides the expected balance of receivables 
at end of the month Thus collections may be foiecast by addmg to 
gethei the lecenable balance for the beginning Of the month and the 
foiooasted sales foi month and deducting fiom this total the foiecasted 
receivables at the end of the month Of couise, allowance must be made 
for aveiage discounts granted, and in case gioss sales have been used as 
basis foi the forecast, adjustments also foi expected sales returns and 
allowances In addition m cariying forward the accounts receivable 
balance fiom one month to mothei, the balance foiwaided is reduced 
by the expected uncollectible amounts included theiem 
In foieoastmg the length of collection peiiods, as m other types of 
foieoastmg past experience is the best available guide to futuie expec- 
tations But it IS not the only faotoi to be oonsideisd Such oocunenoes 
as an early oi late Eastei a change m governmental policy oonoeining, 
foi instance, relief oi faim piogiams a season that is warmei oi ooolei 
than normal, or othei occuirences which affect receipts oi peiiods m 
which collections are made by wholesalers and retaileis may have con- 
siderable effect on collections of a manufactuiei So fai as this informa- 
tion IS ay affable at the time a forecast is made, it should be taken into 
consideration and the forecasted collection period modified aoooidmgly 

Other Sources of Cash Receipts — ^In addition to collections of cus- 
tomera’ accounts other sources of cash looeipts must be consideied 
Cusiomeis’ notes lecenable ha\e definite due dates and proyide no par 
ticulai pioblem m the aieiage company with a backgiound of past 
expeiience Inteiest and dmdends on investments piovide other sources 
of cash leceipts which can be foiecast with leasonalile aocuiacy 

FORECASTING CASH DISBURSEMENTS —Infmmation on 
expected cash disbuisements is developed fiom opeiatmg budgets 

1 Pioduetion ,,osts 

a Material and supplies, fiom the piuoliaaing budget 
h Paotoiy payroll fiom labor or pnvioll budget 
0 Factory expenses from depaitmeiilal expense budgets 

2 Distribution costs, from selling expense and adieitiaing budgets 

3 Admmisti atn e expenses from admiiiistratii e expense budget 

4 Financial expenses fiom admmisti ative expense budget 
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Combining these with a forecast of cash receipts results m a foiecast 
of cash balances foi any desned number of periods ahead The prin- 
cipal difSoulty m utihzmg these budgets to foieeast cash disbuisements 
IS the existence of overlapping or duplication Supplies used and in- 
direct laboi costs inclined appeal in the expense budgets of the oper- 
ating depaitments but may also appeal in the purchase budget and 
laboi budget As a general lule it is piefeiablc to base the calculation 
of these disbursements on the purchase and labor budgets, provided of 
coui’se that all mdiiect mateiial and laboi coats aie included in these 
budgets Paiticularly in the case of supplies some of which ma> be 
charged directly to production while otheis are placed in stock it is 
important that the pui chase budget be used as a souice of data 

Credit terms and the policy of a company with lespect to payment 
of bids are primaiy consideiations m utilizing the purchase budget of 
raw mateuals and supplies to determine expected cash disbuisements 
for materials Wheio cash lesources peimit and a general policy of pay- 
ing all bills within the discount period pievails credit teims are the 
piimaiy oonsideiation If the terms granted by different vendors vary, 
it IS necessary to classify expected purchases by oiedit terms or develop 
an average lag between the date of the invoice and the date of pay- 
ment based on past experience, modified by any anticipated shift as 
between vendois 

Using the labor budget as a basis, determination of expected cash dis- 
bursements foi payioll IS laigely a matter of adjustmg acciued labor 
costs foi the unpaid balance at the beginning and end of the peilod 
With each payroll date known, and the estimated laboi cost for each 
month available fiom the laboi budget, the schedule of expected cash 
disbuisements foi payrolls can be set up as follows 


Accrued December 31 
Januarj laboi costs pei labor budget 
Total payroll liability 
Payments duiing January 
Accrued, January 31 
February labor costs per labor budget 
iotal payroll liability 
Payments during February 
Accrued February 28 


Weekly Semi Monthly Monthly 
Wages Wages Salaiies 



$ $ $ 


The lemaimng cash disbursements to be estimated from the depart- 
mental expense budgets are relatively few and most of these have 
definite dates of payment This is true of insurance and taxes Pur- 
chased powei and water and a few similai items paid monthly require 
an estimate of the date of payment m each month 
The required cash outlays for selling and admimstrative expenses 
and the expected payment date are estimated m much the same way 
Salaiies and commissions make up a laige pait of the total, and de 
termination of the amounts to be paid each month can be based on a 
consideiation of the pay days m each month Financial expenses can 
usually be forecast lather accurately, except foi interest on any new 
borrowings which may be decided upon after the need foi them has been 
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deternuntd from cash budget Items of this sort can be included by a 
latei revision of the estimates Income taxes based on mcome of the 
prior year can be estimated with a fan degiee of accuracy and dates of 
payments are, of couise, definite Statement No 6 (page 1306) shows a 
simple form for the piesentation of a cash forecast 
Financial Planning — Financial planning invoh'es questions of cash 
needs and cash utilization Should the cash budget leveal the need for 
shoit-teim hnancing, aiiangements need to be made with the bank A. 
complete set of budgets is of leal value in making such ariangements 
Long term financing may also bo necessaiy vvheie the cash budget mdi 
cates that the available ensli balance is not sufficiently laige to permit 
the desiied evpansion One of the most impoitant uses of the financial 
budget IS the balancing of the need foi mvestments m plant and equip 
ment with cash lesourtes available In addition any changes in the 
funded debt oi outstanding capital stock need to be consideied In 
some companies with amply liquid lesouices, an irapoitant part of finan- 
cial planning lelates to the investment of excess funds duimg peuods 
when they are not needed Such inv estments may be planned with con 
sideiable accuracy wheie complete financial budgets aie used An illus 
tration of hov7 one company uses its financial budget foi planning pui 
poses has been piovided by Fostei (NACA Year Book, 1932) 


In looking through our estimated cash balances foi the next six mouths 
we find a few laige pnjmeiits but they oie small compared with what they 
weie when we had a $30 000 000 pei year eonstuiotion piogram Here in 
the mouth of June 1 find a fedeial income tax pavment, and as major 
items payments to Geneial Electric Westinghouse and a $125 000 insui 
ance premium On the first of Juh I find an item of $260 000 inteiest on 
moitgage bonds On the IStli there is a dividend of $2 600 000 In the 
latter part of the month we will pay the city of Detroit about $1 500 000 m 
taxes In order to do that we nave some invested funds that mature on 
the 26th of July We found a few months ago that those funds weie avail 
able for 00 days, and we were able to invest them at 311% They tall due 
in time to meet the taxes 

In looking over the first of August we find anotliei item of $1 626 000 m 
terest on bonds Every day during August we pay taxes to the mnuioipah 
ties in this terntoiy The total is over $500 000 

That IS the way it goes on dowm thiough, right up to the end of the year 
But with the budget estimates as guides we are able to plan in advance 
and meet all financial requirements 


The length of the budget period depends on whethei the budget is 
a shoit-term or a long-term financial budget In a seasonal business 
there are periods of peak business when boi rowed funds are needed and 
peiiods of rathei complete liquidation when, bank loans can be lepaid 
In some industiies this is an annual cycle, and foi companies m such 
industiies an annual budget is needed to ptovide a pictuie of a complete 
cycle of financial transactions However theio aie many industries 
which have both a epiing and a fall season, so that i six-niontli budget 
covers a complete cycle of financing Thus, the seasonal chaiactonstica 
of a particulai business are often the deteimining factor in deciding the 
period of time to be coveied by the long-term budget In addition a 
short-term budget on a monthly basis or on a qunitcrly basis analyzed 
by months is desirable foi current planning of financial affairs Since 
it does not serve as a standard for measuring efficiency, there can be 
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no objection to its fiequent levision A convenient ariangement is for 
the short-teim budget to be prepared on a quaiterly basS by months 
with a new month added as each month la completed At the time the 
forecast for the new month is added, the figuies foi the two earlier 
months aie revised in the light of information then available 

In addition to the re\ision of the short-term budget the long-term 
budget is levised whenever the departmental budgets upon which it is 
based aie adjusted in any way Such levisions of the long-teim cash 
forecast may often indicate needed changes in the financial plan making 
up the second part of the financial budget 

Summary Budgets 

forecasted balance sheet— I n some compames it is 
the pi notice to limit the budgeting of financial transactions to the prepa- 
ration of a cash or financial budget Howevei little additional work is 
requued to piepare a forecasted balance sheet In the pieparation of 
opeiating and cash budgets, most balance sheet items have alieady been 
forecast A few additional forecasts are needed mvolving noncash tians- 
aotions and tiansfers between balance sheet accounts in order to piepaie 
a complete forecasted balance sheet It is doubtful whether much is 
gained by pieparmg a budgeted balance sheet foi the end of each month 
of the budget period, but such a statement for the end of the period is 
definitely helpful m piesentmg the net effect on the company’s financial 
condition of the foieoasted transactions foi the peiiod 

FORECASTED PROFIT AND LOSS STATEMENT -This 
statement is prepared to piesent the net effect of the foiecasted trans- 
actions for the peuod on the net eainmgs of the busmess The montlily 
foiecasted pioflt and loss statements aie usually prepared m addition 
to a foieoasted profit and loss statement for the budget period as a 
whole Monthly budgets provide a basis foi judgmg each month’s con- 
tiibution to the net profit goal set foi the budget period, and provide 
a means for oompaimg actual with budgeted results by totals of the 
vaiious activities More detailed comparisons can be made from indi- 
vidual departmental budgets suppoitmg the forecasted piofit and loss 
statement 

SUMMARY STATEMENT PROCEDURE— The most common 
methods used m brmgmg togethei data from several budgets is to pie- 
pare statements m the usual form and then pick from the individual 
budgets the figuies needed in the development of the statements An 
organized procedure for the construction of summary statements facili- 
tates thou preparation and helps to avoid omission of items Howell 
has suggested (N A C A Year Book. 1933) use of formal entries and 
work sheets for this purpose (Fig 27) The form foi recording the for- 
mal entiles provides, m addition to the usual adjustment columns where 
accounts to be debited and credited are mdicated debit and credit 
money columns foi each month of the budget period In moving from 
one detail budget to another, forecasted transactions for the period are 
journalized the same as actual tiansaotions The journal entries are then 
posted to the work sheet (Fig 27), the postmgs from one entry being 
given the same identifying number or, m this case, letter Thus for 
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Credits estimated during the year 19— 
Accounts Payable (Schedule 0) 

Sales Retuins end Allowances (Schedule B) 
Sales Discount (Schedule 8 F) 

Cash (Schedule (3) 

Notes Receivable (Schedule P) 

Worthless Accounts Write Off (contin) 
Notes Rtoeivnble Discounted Contintency 
(contra) 

Direct Mateiinls Used (Schedule 12 H) 
Indirect Materials and Supplies Used 
(Schedule 14 J) 

Cost of Pioduction (Schedule K) 

Cost of Goods Sold (Schedule M) 

Patent Wiite Off (Schedule It J) 

Charges to Evpense (Scliedtilc 9 D) 
Charges to Expense (Schedule 7 E) 
Charges to E\peiise (Schedule 8 F) 
Charges to Expense (Schedule 14 J) 


Debit Balance estimated on December 81, 10— 


* Schedules not shown 



Eio 28 AVoilv Sheet of Estimated 


Januaiy, Cash is debited while Accounts Receivable and Sales Discounts 
are credited as shown by the lettoi ‘‘B ” Howell points out 
The method shown, invohing the use of joiiiiinl eiituos and tlie woik 
sheet, makes the ndiiistment of the budget a simple matter and free fiom 
errors and omissions, due to not tollowuig through eieiy tiaiisaetion Many 
times a variation ocems and they say "That offer ts oiii sales” and they 
V ill diniige the sales budget but forget all the other tilings it affects If 
you follow through with a set of ciitiies, vmi caiiiiot miss those things 
Another method of accounting for data for the summaiy budgets is 
piesented by Van Sickle (Cost Accounting) The woik sheet shown 


V 
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Balances in Asset Accounts 

(Fig 28) summarizes the effect of forecasted tiansactions on the asset 
items of the balance sheet 

The following illustration was worked out by Bernard and represents 
budgetaiy procedure of a laige manufactuier of hardwaie The illus- 
tiation IS complete, from the initial sales forecast to the final statements 
(N A C A Bulletin, vol 17) Foi each of the many individual state- 
ments it shows the source of mformation that is, the basis on which 
the forecast is made, and shows fuither the ultimate disposition ot the 
estimates either in the balance sheet foiecast or profit and loss foiecaat, 
01 in some othei foiecast subsidiary to these two 
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budget REPORTS— Figs 29 to 32 illustrate the essentials to 
be consideied in lepoiting on budget perfoimance These essentials aie 

1 Eveiy report should compare actual results with budget oi standaid 
allowances 

2 Wbci e coat vanes v itli volume or rate of activity, the budget allow 
anees should be of the flexible tjpe 

3 Reports should be limited to those activities over which the oxeeu 
tive receiving the lepoit has control 

4 The period of time coveied by the repoit is determined by the duties 
of the execiitiie receiving it Poiemen need fiequent repoits be 
cause they exercise day to day control o\ei expenditures Bepait 
ment heads are more interested in supei vision and need less fre 
qiieiit reports Top executives are conceined primarily with poh 
cies and need repoits covering still longer periods of time 

5 Reports foi cunent period should be acconipamed by cumulative 
figures for a longer period Many items of cost show laige varia 
tions over short peiiods but these variations tend to iron out ovei 
longer peiiods Cumulative figures for year to date as illustrated in 
Fig 29, taken from Peden (NACA Bulletin aol 18) help con 
siderably in interpreting the vaiiations fox a shorter period 

6 Reports should usually show favoiable and unfavoiable variances 
from the budget This helps to focus attention on vaiiances and uti 
lizes the principle of exceptions, by directing attention to only those 
items where significant variances have occurred This plan is used 
m Fig 29 also m Fig 30 tal en from Simmons (NACA Bulletin 
vol 16) In Fig 32 from Wills (NAC4 Bulletin vol 17), ratios 
rathei than dollar variances are shown 


BANKING DEPARTMENT 


Week Ending March 10, 19 — 


Standard Dheot Labor 


factory Clerical 

Inspection 

Die Settmg 

Floormen 

Weighers 

Sweepers 

Total 

Repaira to Tools 
Repaus to Machinery 
Manufacturing Supplies 
Light Heat and Power 
Spoilage 

Total Expense 


Budget 
$1 oOO 


Net over budget 

Ratio of increase in production over 
budget 

Ratio of incieaae m expense over budget 


Actual 

$1800 

$ 105 
28 
78 
320 
55 

19 



Incrciiaa Decrease 
$300 


$2 


$5 


$6 


Fio 30 Depaitmental Expense Eepoit 
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Eia 32 Graphic Comparison of Actual and Budgeted Espenaes 
(based on Pig 31) 


7 Circling or some other method of calling attention to important 
lai lances is often helpful 

8 In many oases particularly in detailed repoits to foremen and minoi 
executives the reasons for or explanations of variances are help 
ful This IS illustrated in Pig 31 also from Wilks (cited above) It 
is ordinal ily not possible to observe this practice in leports to top 
executives, vhich usuolly are summaries combining the details shown 
in several reports 

9 Reports should be piepared as promptly as possible It reports aie 
to be an aid to control they must be issued as soon as possible after 
the close of the period which they eoier while the events reported 
aie still in the minds of the foreman or depaitmeut head 

10 Wheie executii es prefer, foimal reports should be replaced or snp 
piemented by charts, graphs and visual repoits These aie particu 
tally useful m leporting trends or showing relationships Fig 32 
illustrates how a trend chart showing data for both the current 
period and the peiiod to dato »>nu be used to accompany a tabular 
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Uniform Coat Accounting Activities freofnicnt of general accounting 


of Trade Associationa 
'or nnifoim methods of costing 
ives of uniform costmg 


Adoption and installation 1326 

Resistance to change 1326 

Iveeping information confidential 1327 
Maintaining interest 1327 

Cost manual 1327 

Purposes of cost manual 1327 

Physicnl characteristics 1327 


Current Practice as to Uniform 
Cost Systems 

Scope of system 1329 

Individual order summnrj (/ 1) 


Arrangement of accounts (/ 6) 13‘ 

Treotment of distribution costs 13‘ 

Manufacturing and distribution 
cost elements (/ 7) 13f 

Recording distribution costs 13' 

Applying distribution costs to indi 
vidual orders 13' 

Packing and shipping espense 13' 

Banding and labelrog 18 

Packing 13 

Delivery 13 

Administrative espense 13 


JS Opoiatiug and financial n 
1328 Opeiatmg repoit (/ 8' 

^ SOSO Statement of profits 

n2R 


summary (/ 10) 1353 

Factory operating expenses by de 
paitments 1352 

Centralized mformation for nidus 

RaSos of opeiatmg expenses and 
profits to sales (/ 11) 1854-1356 

Opeiatmg ratios (/ 12) 1356-1357 

Work sheet for readjustment of a 
conceins figures on the basis of 
industry average (/ 13) 1360 

Pie charts of cost elements (/ 14) 1360 

Bar chart of comparative costs 


PlOM chart of cost elements (/ 4) 134 
Diagram of relationships among 
uniform cost components (/ 6) 


subtunctions (/ 17) 136! 

Bar chart of comparative costs by 
districts (/ 18) 136' 

Legal Status of Uniform Cost 
Methods 

Geneial legal status of trade associ- 
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Specific features of statistical nm 
gium {Cont d) 

Persuasion oi pressure i 

Penultios i 

Supervisory system } 

Uniform cost accounting methods 1 
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TRADE ASSOCIATIONS AND UNIFORM 
SYSTEMS 

Uniform Cost Accounting Activities of Trade Associations 

NEED FOR UNIFORM METHODS OF COSTING -The teim 
“uniform cost aooountmg” ooieis an extension of the principles piac- 
tices, and pioooduies of plant cost acoountmg on an industry-wide basis 
thiough the medium of a trade association or othei central agency The 
idea of imifoimity m cost accounting rests on the established fact that 
all concerns in an industiy compete as to products and prices, and that 
it IS essential to their individual welfare that each properly understand 
and lecogmze its costs Othei-wise, products may m ignorance be piiced 
at too low a figure and force losses upon all members of the industry 
The mdividual plant thus recognizes that its own welfaie is definitely 
hnked to intelligent operation of other membeis of the industry 

Thiough the trade association a piogiam can be established to edu- 
cate members as to the desirability of unifeim cost accounting and its 
underlying pimciples Where it seems advisable, umform costing pro- 
grams 01 systems can be devised and introduced As a further step, the 
financial results obtained from the unifoim policies or methods can then 
be utilized as a means foi making comparisons, developing standards, 
and in othei ways assisting individual membeis to eliminate waste and 
inefficiency 

OBJECTIVES OF UNIFORM COSTING— The advantages of 
uniform costing or accounting repiesent the justification foi caiiying on 
these activities by trade associations The United States Chamber of 
Commerce has summarized the advantages to be obtamed from umfonn 
accounting as follows 

1 Provides the "one best way” known to the industry to figure costs 
theieby eliminating expensive experimentation by tbe members of 
the industry individually and independently 

2 Results in a better informed competition witbin the industry 

3 Enables tbe industry to place significant cost data before regulatory 

i Inspiies confidence in tbe public that selling prices are established 
by producers who have full knowledge of the costs of tbe articles 
offered for sale 

5 Tends to convince the manufaetuiei who otherwise would fan to 
see the advantages of good cost accounting of tbe desirability of 
adopting tbe methods which his competitors are successfully using 
1323 
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Reveals lines of individual products wliicli have been maiketed on 
an unprofitable basis 

Pioiides all ot the valuable features of sound cost accountme tren 
erallj amou„ which aic the following ® 

a Shows the clangei line below which goods cannot be sold at 
proht tliuB selling as an insurer of piohts ^ 

b Acts as a guide to the value eftieiency and waste of vvoikers 
machines methods opeiatioiis and entiie plants 
c Piovides a leliable guide and basis foi estimating the cost of 
prospective business 

d I'uiuishcs euiieiit lepoits foi eompaiing niajoi cost items with 
standaids which aie pi edetci mined and tlieieby measures and 
inci cases opeiatmg efficiency 


Another insight into the objectives of uniform cost activities is pro 
vided thiough the lesults of a sun ey made by the Policyholdeis’ Senice 
Buieau of the Metiopohtan Life Insmance Company Tins Buieau sum 
maiized the leasons foi unifoim cost activities as follows 


1 To impiove competitive conditions by piovidiiig basic cost iiiforma 
tion on which to develop price policies within an industiv 

2 To mciease operating efficiency through a bettei knowledge and a 
uioie complete use ot costs 

3 lo piomotc stability within the inclustij 

i lo impiove public relations thiough ooncentiated educational effort 

5 To discouiage imneccssuiy plant expansion within the mdustiy 
The objectives of imifoim costing to a manufactuiei have also been 
well st lied in the Cost and Accounting Manual of the National Con 
tamei Association 

1 He iimst 1 now how to puce his merchandise based on his actual 
01 antieipateil costs with due legard to the ohaiactei and extent of 
his prospective mai 1 et 

2 He must check his actual pcitoimance against his estimated oi an 
ticipated pcifoimaucQ in older that his piofits oi losses maj be 
explained his costs kept under control and his peifoimauce hot 
tered from ycai to jeai 

The tiaiislation of costs into prices is a function of management which 
is ot fundamental importance to the company to the ludiistiy, and to the 
oonsumiug public 

Prices below cost are fieqiiently brought about by nothing moio or leas 
than unintelligent or ill devised methods of nrioe making Wheie the 
products of an mdustiy aie sold on the basis of price estimates as in the 
container mdustiy it is entirely possible for two manufactuieis with iden 
tical equipment and appioximately equal costs to translate those costs into 
prices by methods so entirely different that the resulting inaiket level will 
bankiupt both of them One manufacturer, for example, may establish a 
relatively low pi ice on small boxes while the other may establish a low 
price on large boxes If each could get Ins normal volume on both large 
and small boxes at his own price all would be well but the low price of 
one diives down the high piiee of tho other, and both end up with nothing 
but low pi ICC biiBiiiess on then bool s 
To the extent that activities are concerned with education in cost 
finding, the objectives aio to make the opeiations of an individual com- 
pany more intelligent Unless tins is done, a company may, thiough its 
ignoiauee of costs, quote puces which aio a distuibmg factor in the 
industry and may in geneial promote competitive chaos Even where 
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this paitioular situation is not involved, moie scientific deielopment of 
aocountmg methods and analysis piomotes the geneial efficiency of all 
membeis of the group, and enables the industry to compete moie efiec- 
tively with other industiial gioups 

nature and scope of uniform cost plans —The 

teim “uniform cost plan” coveis a wide lange of aotii ities vaiying from 
minoi association activities which beai directly or mdiiectly on cost 
matteis to the completely developed programs with foimal cost ac- 
counting systems reports, analyses, otc Some of the activities in this 
geneial field which may be earned on partially oi completely aie as 
follows 


1 Papers speeches or diBcuasions of matters peitmuing to costs in 
trade publications oi at conventions 

2 Pubheation of educational literature as to problems and objectives 
of cost finding 

3 Studies of partioulai costing problems in the xiidustiy to develop 
sound principles 

i Activities of a counseling nature relative to establishment or opcia 
tion of cost accounting systems but no effort to design a unifoiro 
system 

0 Development of estimating formulas or ahoit cut methods of eslab 
hshiug bases for pricing 

6 Development and promotion of a uniform cost piogram 

a Pi inoiples of oostmg only with no attempt to piesciibo pioooduies 
or leooids 

b Definition and identification of cost factors to be recognized and 

0 Chaits of accounts with definition oi explanation of accounts 
d Design of complete programs of cost accounting a\ith forms, pro 
oeduies etc 

e Actual installation and in some cases supervision of accounting 
operations 


7 Cost studies to determine average or lepresentatne cost of pioducts 
functions oi activities for general intoimation of members 

8 Regular collection and dissemination of cost dat i uudei some kind 
ot reporting plan 

0 Complete analyses of cost data to inteipiet lesults, to show tiends 
weaknesses of operation, etc 


Any 01 all of these activities may be earned on by a given tiade asso 
oiation All of them aie mteiielatod and the activity of one type nor- 
mally encouiages activity in another For example, the collection and 
dissemination of cost statistics encourage mquiiies into the bases of 
these costs These mqunies involve a consideiation of definition of 
teims, items included, methods or piinciples followed, and in many cases 
lead to the adoption of oiganized cost systems foi the use of members 
Moieovei, activities piimarily of a nonaccountmg nature may give rise 
to aocountmg implications which provide an impetus to further develop- 
ments of a umfoim cost progiam 


STARTING A UNIFORM COST PROGRAM —Development of 
a unifoim cost progiam in any industry depends in many cases upon 
the leadei-ship of one or more prominent members of the group or upon 
efforts of the trade association executive Piequently the impetus la 
supplied by the efforts of goveniment agencies as in the case of the 
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tranbpoititioa and utility industries When sufficient interest has been 
aioused, it normally leads to the cieation of a special committee, often 
called the accountmg or cost committee, and this body is directed to 
study the possibilities of unifoim costing If the httei is deemed 
feasible by the committee, a piogiara is developed for presentation to 
the gioiip The committee should prefeiably be small, but repiesenta 
tive of the association membeiship 

ADOPTION AND INSTALLATION— Oidinaiily, the plan to be 
acceptable must not be so radical as to involve a complete abandon 
ment of e\isting systems b5 individual mombeis Noimally it means 
an adaptation of a company’s ovvn sjstem to the new Piefeiably this 
adaptation should be made in a senes of giadual changes none of which 
indivnduallj lepiesents a seiious disturbance to the noimal loutine oper 
ation of a company In installing the system in individual member 
companies it is not enough to distribute manuals oi forms and urge 
then adoption and use Noimally it is necessary foi someone actually 
to V isit a member company and get the program under way This may 
be done bj v olunteei members of the cost committee oi the industiy at 
large, by qualified specialists put on the association’s staff on a salaried 
basis, 01 thiough use of a letained public accoimtant or management 

The oomplexity of the plan as compared with existing practice laigely 
determines the time lequiied for its installation and the amount of 
continuous supervision necessaiy It also dcteirames the cost of install 
mg the sjstem The^e costs may be boine by the association and paid 
from its leguhi oi a specialh’’ cieatcd budget, oi the pioeoduie may be 
to chaige each membei diiectlv for seivices lendeied The method used 
in this connection must be caiefully consideicd in its beaiing on what 
will be the members’ willingness to install the system 

The fact that so many trade associations have developed no umfoim 
accounting plan for then membeis is evidence of the lick of interest 
that often exists in a given industrial gioup with lespeot to uniform 
costmg In man> cases wheie leadeis m the industry oi trade association 
executives hive endeavored to create interest m such plan^ they have 
not progressed beyond the preliminary stages The usual difficulties and 
objections me 

1 Resistance to change 

2 Keeping information confidential 

Resistance to Change — This is a common cause of the lack of favor- 
able action A company winch has a good system of cost accounting 
may dislike to disrupt or modify its system to conform to some newly 
devised uniform plan Other companies with less complete systems may 
also resist change While these lattei companies stand to realize the 
greatest gains, nevertheless they often prefer to go on m the accustomed 
way and thus avoid the bother, effort, and allied activity which a new 
installation would involve Many members may sincerely feel, more- 
over, that because of the vaiied conditions m the industry, their own 
systems better fit their needs, and that it is therefore impraotioal to 
attempt to formulate and put into piactice a unifoim plan Emally 
there is often the objection to the expense involved In this case the 
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member must be cleaily shown that the benefits he will obtain from 
the new plan exceed the installation costs 

Keeping Information Confidential — Where the uniform plan in- 
volves leporting cost data to the association secretary for consolidation 
and reporting back to the membership, some members become appre- 
hensiv e that confidential information regaiding their own operations 
may get into the hands of competitois and may therefore hesitate to 
repoit such data In these cases proceduies must be devised which 
assuie the membeis that the source of infoimation will not be disclosed 
Obviously, unless a representative participation in the activities is 
secuied fiom the membership, there can be no significant calculations 
of av erages oi norms foi the general guidance of the industry 

Mamtaimng Interest —Once a new system is installed and opeiatmg 
efficiently, the major work has boon done The next task consists of 
maintaining interest so that the gams made aie not lost Ordinaiily the 
best means of protecting such gams made is to striv e continuously to 
peifeot the system stiU further and to expand the range of its activities 
by a maximum utilization of the results This can be done thiough more 
complete analyses and leports furnished to the membership Many sys- 
tems have been staited in a capable fashion, but have deteriorated and 
fallen mto disuse because theie was no organized progiam for maintain- 
ing interest m them or for the continued study of the possibilities of 
extendmg costing activities m a moie constructive sense 

COST MANUAL — In those cases wheie a uniform cost piogiam is 
in efteot, theie is some document buUetm, or moie elaborate manual 
which IS called the cost manual This repiesents the formal evidence of 
the cost plan lecommended and desciibes the nature and scope of the 
paiticular plan The content depends upon the type and scope of cost 
phn, upon methods of presentation pieierred by those who devised the 
actual plan, and upon the extent to which it is believed the need exists 
foi educational mateiial relative to cost accounting and even geneial 
accountmg 

Purposes of Cost Manual— The United States Chamber of Com- 
meioe, in its bulletin “Developing the Umfoim Cost Manual,” has 
covered the important features of good cost manuals The purposes or 
charaoteiistics of such manuals aie 

1 Selling appeal that is they should present m an mterestmg way 
the compelling reasons for the desirability of making use of uniform 
methods 

2 Comprehensive lefcrence hook on accounting piocedure 

3 Usefulness to the executive and accountants in solving problems or 
installation of the recommended uniform methods 

Physical Characteristics — Some questions to be considered aie those 
of size, binding, punting, chaiactei of papei stock, and size and arrange- 
ment of exhibits A printed manual has the advantage of being more 
easily lead, requiring less paper than mimeogiaphing, and it is possible 
to set up mateiial in moie attractive style A loose-leaf arrangement is 
often piefcired, eithei with a ring binder, or a bmdei employing posts oi 
riv ets and supplied with substantial fabric oi leather cov ers In size the 
sheet may well be the standard correspondence sheet, 8% by 11 inches 
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Paper stock should be of good qiuhtj, able to iivithstand consideiable 
Inindhng Folded exhibits aie fiequently nece^saij Their number should 
be kept as am ill as posnibk 

Scope of Manual — If the industiy consists of companies of sitmlai 
size and a common lango of pioducts, it is entnelv feasible to pieseat 
the accoimtiiic, jiioceduie m one manual foi use of all membeis Where 
honor ei thcie is gicat dispaiit\ m size of companies m an industry, the 
bettor pi m la to issue a sepaiato manual foi kige companies and one 
for the binall 

Character and Arrangement of Material — The mateiul may be pre 
sented m r aiioiis ways 

1 Desti iptivc method 

2 iStcp b\ step method 

3 Handbook method 

Under the descriptive method the mateiial is presented according to 
soma logic il accounting sequence nontechnicil ind technical description 
being mteiworen Ihis phn makes foi leadnbilitr , and while likely to 
lequiie nioie punted pages is fiequently the easiest and most satisfao 
toiy to follow on the pait of the leadei 
The step by step me<-hod lefcis to the plan ot exposition by which 
each step in the installation and operation of an lecountmg plan is pie- 
sented m the oidei that would be taken by the mombei making the 
installation It is open to the objection that it is unmteiesting and 
requnes high leadei concentiation 

By the handbook method, the accounting mateual is presented m 
logical concise accounting aiiangemeut Once the uniform sjstem is 
installed, the handbook manual is of the gientest utility m that the 
accounting pioceduie may be quickly icfeired to and nooounting prob 
lems readily sohed 

Cost and Financial Exhibits —Forms of cost statements, balance 
sheets, piofit and loss statements, and other similai exliibits aie properly 
a pait of n well-designed umfoim cost accounting manual Such exhibits 
must be thoioughly typical By this is meant that the several exhibits 
should reflect conditions in the case of a membei company In some 
oases such exhibits hare been prepiied by the unifoim cost accounting 
committee to show eveiy conceirable item that might possibly appear 
If the committee consideie it wise to go into gieat detail with respect 
to the items found on the balance sheet, it would seem better practice 
to present the balance sheet in tjqucal foim ahd then in a supplementary 
exhibit to show the range of items that might oonceir ably be found 
Classification of Accounts — In most if not all umfoim cost account- 
ing manuals, it is found desirable to include a clasaifioation of accounts 
In some cases this is simply a classification of leprcsciitatir 0 orerhead 
expense accounts In othei cases it is an extensive classification of all 
accounts, controlling and subsidiary, that are found desirable m any units 
of the industiy The following points should be coveied 

1 Precise definition of important debits and credits to each account 

2 Suggested scheme of coding accounts, numerical, alphabetical, ot 
Bmemonio 
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Frequently the classiTcation is extensive and requires many pnqes of 
printed mattei In some instances a skeleton outline of the classification 
13 made a pait of the desciiption m the fore pait of the manual refei- 
ence being made to the detailed classification, and definition of accounts 
at the back of the mamiai 


Current Practice as to Uniform Cost Systems 

SCOPE OF SYSTEM — ^The system developed may confine itself to 
a statement of general piinciples without attempting to outline the 
a( tiial accounting system with lecoids and related foims Such a situa- 
tion IS illustrated by the Cotton Textile Institute’s bulletin entitled “An 
Outlme of Bases to be Used m Piedetermmed Costs for Guidance as to 
Sales Policies " The scope of this bulletin or manual can best be illus- 
trated by noting the contents as presented in the manual itself 

1 IntToduotion 

Definitions of cost 

2 Normal production 

Guaid against tendency to overstate and consequent underesti 
mate of cost 

Reasons why production is under theoretical maximum 
Normal production for day and niglit opeiations 

3 Cotton and waste 

Should be replacement cost 

Method of ascertaining cost of cotton and waste 

Sales of waste should be credited to cost 

4 Depreciation 

Must he allowed for all the time 

Must be increased for day and night operation 

5 Interest on investment 

Items included in investment 

Inclusion is justifiable and important 

Indispensable to know relative cost of each fabric or yam 

6 Miscellaneous questions of labor and overhead 

Supplies must not be treated as capital expenditures 

Staieh and size 
Fuel consumed 
Rents 
Taxes 

Idle machinery 
Selling expense 

7 Predetermined budget 

General method of preparing and using 

8 Assignment of costs to different products 

Essential to sound results 

9 Examples of incorrect methods 

Ijnsoundness of averages per ponnd or per yard of average yarn 
numbers 

Failure to assign payroll costs properly 
Eironeous methods of assigning overhead 

10 Proper distribution of overhead 

11 Reconciliation of predetermined oosts 
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12 Geiieial 

Standard weight 

Piofit 01 loss pel spindle and per loom 

CoBt leeords 

Revision ot cost svstem 

The levised manual of the Cotton Textile Institute entitled “A Method 
of Piedetermmmg Costs m Cotton Yam Milk ’ uses hypothetical figures 
and by means of chaits, tables, and a veij limited amount of explanatorv 
mattei shows the actual application of the method Again in this case 
no attempt is made to piovide mstructions foi the actual accounting 
systems in teims of foims oi leeoids ^ 

The Standaid Glass Container Yssociation’s cost manual piovides a 
good illustiation of a moie complete tvpe of accounting system without 
actually piov iding foims and lecoids The list of sections m this manual 
IS in part as follows 

1 Functions of a unifoim cost system 

2 Cost div isions 

3 Vouchei record 

4 Cost ledger 

5 Standards 

C 1> iiiul cost 

7 Bookkeeping procedure 

I'lxed journal entiiea 
Chart of bookkeeping methods 

8 Monthly lepoits to executives 

IBaluncc sheet 
Piofit md loss statement 
Gain 01 loss fioiu standard rates 
Piofit or loss bj lines 

Additional items ooveied include leseives, especially reserves for 
repairs of vaiious kinds Undei the cost ledgei heading detailed pies 
entation and instiuctions occui coveimg all elements enteimg into the 
cost of pioduction of glass containeis The instiuctions given aie illus 
tiated by the following exeeipt coveiing fixed charges 

By fixed charges ve mean taxes, lusmance and depieciation All thiee 
of these are part of tlie opeiation cost While taxes and insuiance aie 
only paid once a year and depieciation is solely a boolkeepmg entry jet 
each bottle must beai its proportionate shaie of this expense In distnbut 
mg these items of expense we will use the cost value of the buildings and 
equipment in each one of oui cost divisions The government has recom 
mended this basis foi depieciation and since all three are closely related 
we should use the same basis foi all It will be necessary first to determine 
these amounts for each cost div ision pel j eai and then for a month 
An. ilhistiation of a moie complete type ot uniform cost system is pro 
vided by the Standard Cost Finding System of the United Typothetae 
of Ameiica (UTA), the tiade a->sociation in the commercial printing 
industiy The goneial contents of this manual is as follows 

1 Principles and methods of accounting 

2 Costs of production 

1 Piinciples of the standard cost finding svatem 

4 Explanation of expense div isions and ov erhoad distribution 

1) Dcpaitmcnts of costs 

<i Cost reconciliation and tiadiug profit (oi loss) for month where the 
all inclusive costs are used 



See 24] 


CUERENT PRACTICE 


1331 


7 Deseiiption of forma 

8 How the bystem operates 

9 Units of factory operations 

Aocompanj mg this mdiiual are eample standard forms to be used in 
the operation of this cost finding system These foims are as follows 


Form No 

1 Instruction ein elope 

2 Individual order summary (see Fig 1) 

3 Composition daily liandnork repoit 

4 Machine composition daily icport 

5 Monotype keyboard daily repoit 

6 Monotype oastei daily record 

7 Daily pi ess record 

8 Cutter daily leport 

8 Folding machine daily record 

10 Ruling machine daily record 

11 Bmdeiy daily hand report 

12 Combination daily time report 

13 Employees daily payroll 

14 Weekly payroll sheet 

15 Monthly individual payroll record 

16 Monthly report of hand departments 

17 Monthly recoid of machine departments (see Eig 2) 
IS Yearly record of costs and pioduction (see Eig 3) 

19 Perpetual stock inientoiy recoid 

J 1 early and montUy schedule of fixed charges 
B-HS (Small) summaiy of depaitment costs for month 
20-A Standaid estimate form 


All standard forms are available to members at a stated price 
In addition to the legulai standard cost finding system theie is avail- 
able a similar manual and system foi smallei piintmg establishments 
Tins sjstem beais the name of the UTA Simplified Cost Finding Sys- 
tem It includes only five forma as follows 


1 Instruction envelope 

2 Individual orclei summary 

3 Combination daily time report 

4 Monthly individual chargeable and nonchargeable hours and payroll 

6 Summary of depaitmental costs for month 

These forms are simplified adaptations of the oorrespondmg forms m 
the regular system 

STATEMENT OF BASIC POLICY— The statement of pimciples 
oidmaiily constitutes an important pait of a good unifoim coat pro 
gram, regardless of whether a system of actual forms and piocedures is 
developed or whethei the program la confined to policies and general 
cost analysis An excellent statement of principles and basic policy is 
found m the “Manual for Unifoim Cost Accountmg in the Coidage 
Industiy,” prepaied for the Coidage Institute 

Unifoimity m the cost accounting methods for an industry means that 
the same basic plan is used for cost keeping by the concerns interested 
The plan is formulated so as to be elastic in its operation and la fixed only 
in the underlymg principles To illustrate a large manufacturer of prod 
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uets probably would desiic to loop leeoids of manufaetiumg departmpTito 
lu more diMsioua than the gmrller unit 

live application of iiiiiforni methods of cost accounting foi a number nf 
eonceins may be sraninaiiaed m tliioe steps viz 


1 Division of costs into the same elements 

2 Charging similai eM'enseB to the same element of cost 

3 Unifoira allocation oi distiibution of such chargeb Lo pioduota 


Elements of Cost — The main components of the selling puce of a cord 
age pioduct may be olabsifled as follows 


2 

4 

5 

8 


Cost of mateiials 
Cost of direct kboi 
FbcIoij opeiating expense 
Administintne and home selling expense 

Otliei distributing expense (including fieiglit out and outside seUinB 
cxnenbe'l ^ 


The fiist five elements ninl e up the "cost to inal e and sell” a product 
The cost of mateiial, plus the cost of direct laboi gives the "piime coat” 
and adding factorj opeiating expense gives the ‘ factoiv cost" When ad 
ministrative and home selling expenses me added to the factory cost the 
“total comparable cost” fox this iiidustij is obtained The addition of 
othei distributing cliniges to this amount lesults in the “total cost to make 
and sell ‘ 


Classification of Expenditures oy Elements — The second problem is to 
divide each of the majoi elements hated into detailed clasaihontions with 
appiopiiate explanation of the items chaiged to each aciount The com 
paiiies adopting the unifoim plan then set up those accounts in their leo 
ords and climte ixpeuditmes as well as ciedit income in accoidaiice with 
the rules laid down 


Allocation of Expenses Against Products — Depaitmcntal factory ex 
pense must be piorated on some leaaonablo basis and when it comes to 
prorating distiibution and selling expense to pioduota, such allocation must 
of necessity be laigelv arbitinrj 

In practice, the niecliaiiics of the necessaiy distiibution must be care- 
fully planned The geueinl plan of allocation is outlined in the section fol 
lowing the olassiflcatiou of accounts but all of Pait II which is rather 
technical and quite specific as to methods, is devoted to the details of this 
subject 


Another illustiation of a basic statement of principles is found in the 
“Manual of Job Cost Finding Piactice for Miscellaneous Jobbeiy Steel 
Foundries,” prepaied by the Steel Founders’ Society of America (1939) 
This manual sets foith the following general policies 


1 The prineniles of the cost system must not bo too complicated that 
IS, they should be capable of being easily applied in ev ery steel 
foundiy regaidless of the siae of the plant or volume of business 

2 The piinciplcs of the cost system, while not complex must be logi 
cal and practical 

3 The lesiilts obtained from a job cost system should show reasonable 
diffei cnees between the coats of simple and difficult eastings Some 
cost systems tend to produce costa which are not logically repre 
sentatlve so far as showing the actual difference in costs of making 
different kinds of castings, tliat is, they tend to produce average 
costs of production, 
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Cost data l epresenting actual pejfoimanee of a large number of etes 
^undiiea should be used in the development of the cost sjatem 

methods of appljing mdiieet and oveihead expenses t 


indiiidual castings should be i ccommended subject to fuifchor r( 
finements by those in a position to make them such as scparati 
rather than average overhead lates for different 1 mds of moldin 
and eoreinaking and for the different operations in the cleaning di 
partment 

Clear dehnitiona of the limits of each department should be detei 
mined and the definitions of ubat constitute diicct labor and mati 
rials should be adopted 


A buef descuptiou of the general principles of a job cost system 
recommended by this committee is the following 

1 Cost of steel per net ton of good castings v aiics n itli i leld 

2 Molding department overhead expense is a peicentagc of molding 
direct labor cost 

3 department overhead expense is a percentage of core direct 

i Cleaiiino department overhead expense is a percentage of cleaning 
diieot Idboi cost 

C Annealing oi iioinializiiig cost pattern storage expense casting in 
speotion cost and shipping expense are added together and ohaiged 
to a specific casting at a fixed amount per net ton of good easting 

6 Woiks buiden expense is a percentage of the sum of all the above 
expenses and the total direct labor costs 

7 Administrative and selling expense is a percentage of total works 
cost v\ Inch comprises all expenses in the plant 


Anothei illustiation of a statement of piinciples may be taken horn 
the “Manual of the Standaid Cost System foi Photo-Engravers’’ pre- 
pared bv the Ameiican Photo-Engiaveis Association This statement 
ooveis matters peculiar to the industiy and is vvoided as follows 


1 Chargeable Hour Method — Eor the purpose of arriving at the cost 
of production of photo engraving the standard unit of cost in the various 
departments shall be the chargeable hour, or hour of work performed on 
a customer’s order 


2 Standard Hour Cost — ^The standard hour cost shall be the gross cost 
inclusive of selling viz, direct labor plus all overhead expense, depart 
mental, office oi general commercial and selling expense 

3 Cost per Chargeable Hour — ^This is found by dividing the total cost 
of the department including prorated expense, by the number of charge 
able hours in that department 

4 Departmentalization — The busmesa shall be divided into departments 
each department being a natmal division of the processes of manufacture 
Also each depaitment may be subdivided as much as desued 

5 Normal Costs — ^The costs shall be ascertained monthly and bv months 
added together until a period sufficiently long has elapsed to obtain a true 
average cost covering vaiying conditions The correct basis is the average 
for the preceding twelve months 
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6 Departmental Overhead Expenae— Ihis expense shall be distribute i 
to the dcpaitments xthich iiicui it 


7 General Factory Overhead Expense — Th 
expeiisi, shall be disti ibuted oi ei tlie lactoi y c: 
ntc pel chnigeable bom The axeiage late sb 
the amount ot expense bj the total di liveable 1 


! monthly amount of tba 
lepaitmeiita at an aveiag 
all be secured by diyuhSa 
louis of all departments ' 


8 Shipping and Deliveries — This expenae shall be 1 ept as a sepuiate 
paitmcnt and absoibed tliioiigli Admin istiative Expense in the hour cos 


9 Selling— The Selling Expense shall be 1 cpt as a sepaiate account and 
the total expense absoibed thiough Adininistratn e Expense m the hour 


10 Administrative Shipping and Selling Expense — These expenses 
shall bo disti ibuted oiei the i uions depnitments at an aieiage rate net 
thaigeable houi in the same maiuiei as gcneial factory overhead ^ 


01 piece of appaiatus its equipment and installation and also of fuini 
tm e and hxtnres is tal en as the basis foi depi eei itioii This expense 
which lepiesents wear and obsolesceuet is dish ibuted over the denait 
mental equipment in equal inoiithlv instalments thioughout its estimated 
life Oiduiaiy lepniis and mnmtcmuee shall be consuleied as sepaiate 
items of expense and shall not be uielnded in depieeiation The cost of 
extensive leplaeemeiita vvliieh substantiallv piolong the life of a machine 
shall be ohaiged against the Eeseive foi Depiecntion aeeount 


12 Rental or Real Estate Owned — When buildings me owned the 
expenses ot owneislup constitute the leiitnl which shall be chaigcd 


DEFINITION OF COST FACTORS — Since a statement of pim 
cipks IS oidmmily intended to set down ceitnin genoml pimoiples or 
polKies, a fuithei need exi-ts foi a moie detailed and pieoiso definition 
of cost and lelated cost faetois as they exist m a paiticuhr mdustiy In 
some oases, as m the Photo-Engi ueis’ nnmi il, cited abov e x statement 
of principles pirtially extends to tins furthei pioblem of defining cost 
In goneial however, the tieatment of cost elements is on a moie detailed 
technieal level A good geneial illustiation is piovided by the manual of 
the Ameiiean Institute of Bolt, Nut and Rivet Manufaotuieis from 
which the following is adapted 


Material Cost — Mateiial cost is the cost of material that becomes an 
integial part of the pioduet It is estimated on the basis of the current 
puichase puce of the niateiial including extra ohaiges plus the anticipated 
cost of fi eight and handling less the estimated value of scrap It also 
includes the cost of boxes and eontaineis in which, the product is placed 
for display purposes oi storage 


Operating Cost — ^Estimated cost of labor, depreciation, maintenance 
supplies power taxes msuianee etc charged cither directlv to produo 
tion 01 mail eting cost, oi allocated to each of them in some proportion by 
nnabsiB 

Operating cost lepiesents the cost of piodueing mul marl ctmg the prod 
net exclusive of tho law material cost It inchnles both diiect labor and 
those other expenses which as a gioiip, weie heietofoio commonly known 
as burden, overhead, indiioct expense, load, oi miscellaneous expense 
Production Cost — ^Pioduction cost is tho coat of manufactniTOg or pro 
ducint^lic pioduct and docs not include the cost of material nor maiketmg 
cost Theie arc a immhei of ways in winch ckrncuta of production cost 
may be disti ibuted to the vaiioiis items of product siuh ns hj building 
aiea, equipment value, labor, weight, etc It is lecomincndcd, however 
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that coats of producing bolts nuts and rivets are best assembled by the 
usG of production center hour rates 

A production center is an area including machines or other equipment of 
111 e type size and -value loi use in performing a specific operation It 
may inclucle a single machine a group of hi e machines oi just a bench for 
such operations as packing inspection etc 

A production center hour rate la the total estimated normal cost pei 
hour ot operation pei machine at a piodtiction center It is determined by 
dmdinp the total production coat allocated to a production eentei hv the 
determined normal number of machine hours the production center bhould 
operate during a peiiod of time 

TOiere machines of -widely different characteristics aie operated which 
IS the usual condition in the bolt, nut and met mduatiy accurate costa 
can be obtained only by the use ot prodnction center hour rates since these 
rates bring out those large and important elements of cost that aiiso for 
example from 


1 Vaiiation in the number of macbmes operated by one emplojee or 
by a group 

2 Variatiou in machine values on nbich depreciation, taxes and insur 
ance are calculated 

3 Variation in floor space occupied bv the machine 

i Variation m powei requned toi dilfeient machines 


Marketing Cost — ^The portion of operating cost that is allocated to mar 
keting and which is mcluded m the normal cost as a peicentage of the sum 
of production costs of all operations perfoimed It is the cost that would 
be incurred m selliut stoimg, and shipping the pioduot if it were pur 
chased in a finished condition ready foi storage and deluery to the cus 
tomer The cost of selling diftercnt classes of product does not vaij in the 
same ratios as the costs to manufacture oi the sales values lor these rea 
sons budgeted or standard rates must be established for each class of prod 
uct so that selling costs can he applied piopeily 
Another illustiation of the definition of cost elements is available from 
the “Cost Manual” of the Institute of Caipet Manufactuiers of America 
Inc 

Materials — It is assumed that all concerns ha\e now in use or could 
readily obtain the following foims for the contiol of their law mateiials 
and maiiufaetuiing supplies 


Purchase lequisition Inventory leoords 

Purchase order Stores requisition 

Kecoiving lepoit 

These covei the pioper records to be lept concerning the purchasing 
vendors’ invoice cheeking and the receipt and disbursement of mateiials 
and supplies through the stores The elieeked invoice will then he entered 
into the voucher register and the materials concerned can be eliaiged pen 
odically to the proper ledgei accounts The pui chases should be controlled 
by budgetaiy requirements and the inventory records contain "high” and 
“low” checking provisions The stores requisition or a similai record makes 
possible the propel charging of the mateiials used to the type of piodiict 

Labor — The labor expenses are usually collected on the following forms 
Clock cards Monthly payroll summary 

Picceavoik books coupons, etc Job order ticl ets 

Payi oil 
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lummaiy gives the distiibiitioii to both cliiect and induect ( 
ind is adjusted b\ aetiiiul ii^uies to co\ei tlie fihcal mouth | 
111 18 elosing its books on a 4 oi 5 neek period^ The chars 
0 directly to the labor accounts on the taotory ledgei The jot 
foi icpaiis etc allow piopei distiibution of the indirect la 
liiead aceouats 

head — Oieihead chaiges to the scveial indiioct departments 
u the faetoij ledger tioni the Vouehei Register (summary 
ipose) This TV ill applj to all outside seiiice, supplies used i 
f factory oveihead expense, except supplies, etc phich aia ( 



Fia 4 Flow Chait of Cost Elements 
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in atorea and Tvhicli -nill be lequisitioned fiom the stoie’s account and 
excepting labor, -n nieli will be charged to this group of accounts directly 
horn the Pa^xoll summary 

The chart accompanying this explanation (Fig 4) shows the elements 
of cost and the pioCerlure followed m the accumulation of the factory 
costs of finished merchandise With this cost pioceduie and the chart 
showing the elements of cost along with the chart of accounts, com- 
paiison may be made with the sj stems m use, and installation made of 
any featuies which it is deaiied to add to obtain moie unifoim losults 

It IS intended to eo\er only the broad cost principles which should be 
used and the methods foi obtammg practical estimates without goinn into 
the detail of intei departmental accounting and the accumulation of infoi 
raation which naturally ditters with each plant We are however addmfr 
a section on predetermined or standard costa and the establishing of 
standards so those plants which do not have standard costs and which may 
desire to compare actual with standard costs may use this as a guide 

Anothei illustiation of cost factors is that of an association m an 
industiy manufaotuimg heavy industiiaf equipment In this case cost 
factors are presented in the foim of an outline chait (Fig 6) Each fac- 
tor on the chait is then biieflly defined The following quotation covers 
that pait of the chait to and moluding B2 Manufacturing Overhead and 
dlustiates the geneial proceduie followed by this association 

A1 Diieot Mateiials (excluding castings and merchandise piuchased 
for lesale) All materials required m manufacture whioh can be 
oha^iged to a specific ordei or orders at current delivered market 

A2 Direct Mateiials (Castings) All castings made or purchase which 
can be charged to a specific order or orders at ouirent delivered 
maiket cost 

A3 Handling Chiige To the current delivered mailcet cost of direct 
mateiials and to the enirent delivered marl et cost of castings shall 
be added an amount for handling charges 

Pioceduie An amount equal to the handling charge is to be ored 
ited to General or Administrative Expense E 
B1 Direct Labor All wages paid except those foi engineering pat 
teiub erection, and field manufacturing, which can be chargee! to 
a specific ordci oi ordei s Such wages shall not include the wages 
paid for moving storing, shipping or handling material and foi 
standaid painting or any oveitime bonuses paid on direct labor 
Wages of this character shall be charged to overhead (either man 
ufactnring or general) 

B2 Manufacturing Overhead 
a Supeivision and eleiical 
b Indirect labor 
c Eriois and replaced work 
d Maintenance 
e Supplies 

f Retainers All bonuses paid foi overtime, lost time, vacations 
01 incentive bonuses 

f Liability and compensation insurance 
Social seem ity taxes 

1 Fixed charges (manufacturing portion) 

Piocednre B2 Manufacturing Overhead to he applied to Direct 
Labor Bl 
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TREATMENT OF GENERAL ACCOUNTING —The success of 
any unifoim cost program depends upon the kind of genoial accounting 
gjstems being operated This is especially tiiie when the cost system is 
made an mtepal part of the entire system and where cost accounts are 
definitely tied m to the general books For this reason some associations 
go farther than others in developing a general accounting piogiam for 
membeiSj and m piesentmg to them general or basic aspects and piin- 
oiples of accounting which other cost manuals assume to exist This is 
most Id ely to be the case when units of the mdubtry are relatively small 
The mteiiehtionship of the cost accounting system with the general 
ledgei IS dliistrated in an excellent manner by a chait fiom the manual 
of the Coidage Institute (Fig 6) 


treatment op DISTRIBUTION COSTS —The uniform cost 
activities of tiade associations have been confined chiefly to the field of 
manufacturing accounting with such further treatment of general ac 
counting aspects as seemed advisable in particular cas0« In recent years 
howevei, considerable mteiest has developed in studying costs of dis- 
tiibution Special studies of the problem have been made by such asso- 
ciations as the National Wholesale Druggists’ Association and the Insti 
tute of Meat Packers Undoubtedly the need for knowledge in this field 
and the competitive aspects of distribution costs within a typical indus 
tiy have caused trade associations to give attention to these problems A 
significant effort is the “Manual — Selling and Distiibution Costs” of the 
Institute of Carpet MannfactuTers of Ameiica, Igo (1937) The purpose 
of this manual is outlined in the introduction as follows 


„„ incfustry a clearer understanding of selling and d*<=v* 

to provide information as to the geneial piocedures used oi available for 
the proper rpeasureraents of cost fox those functions winch come after the 
Factory costs 

Cost keeping records which properly measure selling and distiibution 
costs aie relatively as important as factory costs First it males the 
knowledge of these costs available continually to the executives to assist 
them in deteimination of policy and the controlling of these expenses Also 
it makes possible continual comparison between estimates and standard 
costs upop which prices are based, with the aotual expendituies made 
It enables the mamgemept to determine which nie the best lines to sell 
profit wise and which territories are creating the best returns It aids in 
the analysis of all selling and distribution cost factors as they apply to 
lines branch offices distributors, size of oiders sales and advertising poh 
cies and other factors met in securing orders and making the products 
available for sale and use 

The procedures outlined are quite geneially used m many industiies, and 
may be used by those mills which have complete cost systems to compare 
w ith their present methods and also provide a guide for those who hav e 
pot as yet made these cost segregations 
Accurate predetermined costs should always be used as a basis for nam 
ing selling prices and the profitableness or the industry as a whole i 
aftected when incoriect and inaccurate flat percentages a 
place 


e used in their 


The final section of the manual represents an excellent general state- 
ment of what the membership may expect from this type of accounting 
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1 A proper segregation of jour coats for these functions apart from 

jonr geiieial coats “ 

2 The distribution of vour expense accounts hr the factors -which annlT 
will enable jon to male a studj of the functions of selling and hi 
setting up staiidaids will enable periodical comparisons with actual 
expenses and assist jon in coiiti oiling these costs 

3 Separate coats max be obtained foi selling the xvliolesale trade the 
letail tiadc the mail oidei trade and the industiial tiade so that 
peiiodical compaiiaona may be made 

4 The cost of selling ordeis of xaiious sizes maj bo ascertained for 
the piupose of goneial sales policy studies and the elimination of 
unpiohtable sections eiistomeis oi tvpes of oideis 

6 The cost of sellm^ by separate tcrntoiies may be aseei tamed so that 
unpiohtable sections max be eoiisideied and the separate classes of 
trade and types of product sold may also be compared teintonally 

0 The cost of selling and distributing each geneial type of product and 
all special pioduots may be obtained 

7 Special studies may be made from the data assembled and analysis 
of icsults by customers bv salesmen, and othei infoimation you may 
need fiooi time to time or to meet new conditions 

It IS suggested in Older to approach these problems that you make some 
prelimmniy studies to measuie the several factois needed to assist you m 
■your expense distribution, then select a month and go through the opera 
tions suggested to obtain tho data mentioned covering the results you xvish 
to obtain 

Anothei good illustiation is I hat of the National Association of Print 
ing Ink Milkers in their “Manual of Standard Cost Accounting for 
Pimtmg Ink Makeis” The elements entering into both manufaotunng 
and distribution costs are clearl-y shoxvn in Fig 7 Tho general attack 
on distubution costs is illustiated by the following section taken from 
the same manual 

Recording Distribution Costs — The three classes of expense inal ing up 
distribution cost (Fig 7) are to be lecorded in the accounts piovided theie 
for in the list of accounts Foi each mam class of disti ibntion expenses a 
set of accounts is to be kept These accounts fuimsh an adequate analysis 
of the expenses 

Distribution expenses do not increase the inventory value of finished 
stock and no pait of such expanses is to be included in the manufacturing 
labor and burden costs All of the distubution expenses incurred each 
month are to be applied against the operations for the month and are to 
be included completely in the Profit and Loss statement under the heading 
of Distubution Costs 

Applying Distribution Costs to Individual Orders — Distribution costs 
diffei widely as between individual orders depending on size of ordei and 
type of container in which the ink is filled These differences in cost fie 
c^eiitly are not recognized because no steps aie taken to deteiinine how 

The principal advantage of following out tho below described procedure 
for applying distribution coals to individual oiclors is that it enables each 
merabci to act piiees with a full knowledge of what cost is involxed on 
each 01 del 

Packing and Shipping Expense — ^To determine how these expenses are 
to be applied to indixidnal oideis tho following iiroeeduie is to bo used A 
study IB to be made of the vniious pad mg and shipping expoiiaea to find 
out how they aie aftected by dilleicnt ai/es of oideis and types of con 
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tamei"! Pid mg and shippint, opeiatious are coi 

1 Banding and labeling 

2 Bad ing 

3 Dell! 01 mg 

Banding and Labeling — To eatablish tlie banding 


and iabeliiit, a one pound coiitniiiei tiikoa about the same time as bandinr 
and labeling a file oi ton pound coiitaiiiei This lesults in a much hiKhei 
banding and Inbehiig cost pci pound on a one pound container than on the 
laigei contaiiicis 

Packing — Pnckiiit cost includes the cost of ensea caitons avrapnimr 
paper, excelsioi and similai diioct pad ing supplies and labor cost ot the 
man peifoiming this opcintion This cost also inries iiidelj iiith the size 
of the shipment and coiitaniei An oidei consisting of 250 pounds of black 
in 50 pound 1 its can be pad ed in a shoit time while an older foi the 
same quantitj of bliiil in hie pound cans tales consideiablv longer 
Ihe stiuh of packing costs tbeiefore must be made accoidmg to the 
difteient sizes of oidtis and tjpes of coiitaiiicis and must include a detei 
niination of the cost of supplies and labor involved on each 

Delivery — Vn inaljsis ot delivery cost shows the wide iinge between 
the cost ol ddivcnng diftoient sized ordeis between toi evainple deliver 
mg a ill e pound pad ago In a boy and delivering a 100 pound package by 

ihe aboio three items of pad mg and shipping expense can bo detei 
mined pel oidoi with reasonable acciuacv if sufluient time and oaie aie 
taken in sludving them Theie is a fouith item of pad mg and shipping 
expense howcvci iihich is gcntial in natuic and vihidi is to be applied to 
each 01 del on a per pound b isis 

This foiiith item coveis salaiies and wages ot pad mg and shipping em 
ploy CCS not ongiged m banding labeling packing oi delivery opoiatinna 
(foi example foiemeii, etc ), geneial packing and shipping supplies (othei 
than cases cartons pnpei exielsioi, etc), lepaiis and maintenance of 
Packing and Shipping depnitiiiont equipment (othei than nntomobile 
tiucks) shaie of power and light, shaie of fixed ohaiges and any other 
packing and sliippinc expenses ot a geiitial natuie 

Some membeis oi the punting ink indnstiy have developed and use 
packing and shipping costs per pound toi various size ordeis and vaiious 
size containeis Excluding the item ot general pad mg and shipping es 
pense which vanes with individual conditions the following table shows 
approximately the costs developed by a medium size manutacturei 


approximately the costs developed by a meclium size 
Onns 
61a 10 1's 

Banding niid Labeling $ 10 $ 26 

Pad mg 08 12 

Ddiveiv 40 40 


Kits 

10 lO’s 5 60 s 

$ 50 $ 26 


It will be Run finm the above that oxcluaive of gcncial packing and 
shipping expenses this iiiembei figuics the packing and shipping cost on 
five one pound cans to be 1 04 or $ 128 per pound on ten one pound cans to 
ho $ 77 or $ 077 per poimcl on ten ten pound t aiis to bt $1 76 oi $ 018 pel 
pound and on five fifty pound kits to be $2 00 or $008 per pound As 
stated 111 addition to the above cost theie is the item of general packing 
i lul shipping expense 
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Selling Expense— The amount of Belling expense to be applied to an 
individual oidtr is to be babed mainly on the sales value of tlie aider An 
exception however is to be made in the case of certain sales office costs 
■which are to be applied on a flat pei Older basis that is luuformly to ah 
orders regardless of size 

iliis flat pci order cost is to cover the clerical coat invohed m handling 
oiders It includes taping the sales forms figuring the in\oiteH invoicing 
tlie shipments keeping the customers' accounts and collectinc the accounts 
An analysis or these cieiical costs is to he made from past iccords The 
total ot these costs for a suitable period is to be divided bi the total num 
bei of oideis handled m the period and a cost per oider obt lined This 
cost per ordei will usually be found to be quite large 
The total ot the other selling expenses for the period selected is to be 
divided by the amount of the sales during that period to detaimine the 
peiceutage that the expenses bear to the salts 
In faguring the selling costs on individual orders the pox order dental 
coat and the amount obtained by multiplying the sales value of the oxdtr by 
the percentage to cover general selling exjjenses aie to he added together 
to get the total selling expense applicable to the ordei 
Administrative Expense — The total admimstiative expense foi a suit 
able past period is to be divided by the sales during that pciiod to find the 
pacentaoS that the expense bears to the sales This peiceiitagc is to be 
applied to individual sales order amounts to deteimine the administrative 


the last twelve momns oy me sales uuring most mouths Alias in juuuaiy 
the percentage would be based on figures for the previous twelve months 
fioni Januaiy through December in Eebiuary on figuies for the previous 
twelve months from Febiuary through Jauuaiy in Jlaieh on figures for the 
prev lous twelve mouths fiom March through February and so on 

OPERATING AND FINANCIAL REPORTS -The majoiity of 
uniform cost piograms outline the foims to be used in the piepaiation of 
opciating and financial reports The natme and scope of these leports 
laigely reflect the content of the system itself Wheie foi example, a 
coat system has utilized standaid costs, schedules aie outlmed which 
show variations from actual cost Where costs have been developed by 
pioduct lines, the system normally presents summary repoits ntihzmg 
these data In. many cases balance sheets and profit and loss statements 
aie presented, and m the more detailed systems these are explained m 
oonsideiable detail Typical of such presentations is the treatment ex- 
plaining lepoit foims found in the manual of the Coidage Institute 

A foim suitable for recoiding current costs is shown in Fig 8 Current 
costs aie obtained by the application of various ratios to the estimated 
standard costs 
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saij Should an> foim of tost coutiol be exeiciaed lu the industry both 
the divisions and totals along these hues seem to be essential “ 

Bj coinpaiing the ditfexcnces in total costs of vaiioiis sizes and hindg of 
pioducts as shouii on the cuirent cost reeoids it is possible to set differen 
tials fiom base piiccs uhich allow piofit inaigins foi each of the range of 
sizes ot 1 product in proportion to the profits for the base size 
The same manual lecommends the use of monthly balance sheets 
and then proceeds to discuss the monthly profit and loss statement 
(Fig 9) The latter shows piofit and loss figuies bv classes of cordage 
and at the same time piesents an analysis of these figiiios on a unit (per 
pound) basis This is followed m the manual by a discussion of labor 
and factory expense in relation to the geneial question of opeiating 
efficiencj 

Direct Labor Costs by Departments — Two impoitint problems relating 
to factoij management, particularly m concerns which pay factoiy laboj 
partlj 01 entnelj on a day woik basis aic (1) how to judge the efflciencies 


rolls of each department With minuniim wages and scheduled hours 
enfoiced bj government contiol it becomes all the more important to watch 
manufactiii me, eflicientics and cost because the only method of reducing 
cost will be bi obtaining greater effleiencj 

In attempting to control and judge the efficiencies of various depart 
ments some of the coidagc coneeiiis not utihzmp this sjstem prepare 
statistics on the production per capita pei hoiii in each manufacturing 
department buoh figures aie good, but it is impossible to tal e mto 
account propel Ij dirfeiencea in the kinds and sizes of products mauufao 
tilled duiing a pcUod It is smiilaily not possible to compare pioduotiou 
per capiti between departments 

As an aid m the solution of this difflcultj the departmental report is 
reproduced (Pig 10) This leport results from legular accounting piooe 
dure and the direct labor ratios should be piepared each week when the 
sjsteni 18 fiist instituted although monthlv flgiiioa are Sufficient subse 
qiieutly Dcpaitmental expense figures should be prepared monthly onlj 

The ratio of actual direct hboi cost to the standard afifords an excellent 
indication of the departmental opeiatmg efflcienov As stated previously 
the method of computation is such that the kinds and variations in sizes of 
products ere taken into oonsidei ation so that the ratio is an index of the 
labor efficiency of the department regardless of tipe of product lun By 
watching the liend of these ratios fiom period to period good control over 
labor activity may be obtained and further the ratios may he used for 
judging the results in the various manufacturing departments compared 
with each other 

Factory Operating Expenses by Departments — Fig 10 gives not only 
the direct labor performance for each department but the actual expenses 
incurred hv items are indicated also Such actual exipenSes are set next to 
the budgeted expenses and aiiv large diffeiences between actual and budget 
should be investigated Sundiy other lufoimation of inteiest such as 
volume ot opei ation in relation to normal and the eftect of tins volume on 
coat IS also shown so that the report constitutes a complete lecord of 
departmental activitj 


Centralized Information for Industry — The major objective of a 
umfoim cost program noimally is to supply the management of mdivid- 
ual companies with information essential to an intelligent operation of 
the business Theie is, however, anothei important objective, that of 
clov eloping umfoim data foi consolidation and analysis at the central 
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office of the tnJe assoeiition foi the geneial benefit of all membera nf 
the mdustij Once a unifoim cost piogiam of a sntisfactoiy natuie 
been established and is opeiatmg as designed, it is a natuial deielon 
mont that the total lesults of all membeis should be analyzed anrf 
inleipieted These lesults then proiide a valuable yardstick for each 
membei as to inefficiencies oi defects of operation, and should undei 
noimal cii cumstances make foi a moie intelligent and efficient admims 
tiation of mdnidual companies One of the most outstanding examnle'! 
along these lines is pioaided by the United Typothetae of Ameiica 
Building upon a unifoim accounting piogram, the association has for 
many a ears assembled and leiieived the financial results of individual 
memboiB Thc'e summaiv lesults aie anahzed and inteipieted in the 
foim of signihc int ratios and presented annually to the membership for 
help and guidance of the mdustiT The following is a digest of the table 
of contents of the edition loleased in 1940 covering 1939 results 


2 


3 

4 

C 


7 


10 


11 


Ratios as an aid to management 

The fin xncial statements 

a 19 jO composite balance sheet 

b 1039 composite opeintnig statement 

c Compaiison of 188 financial statements, 1938 and 1939 

Annh sis of the indiv idiial statement 

Balance sheet anahsis 

a Balance sheet latios, composite ond bv classes 
h Cliait of latios fiom the 1939 comiiosite balance sheet 
Ratios foi Cl edit measurement 
Operating statement analvsis 

a Ratios of operating expenses and profits to sales 
1) Ratios of opeinting expenses and piohts to sdes m plants hanne 
0% OI moie piofit 

0 Ratios ot expenses to total cost of sold product exclusive of 
matt Hals 

d Ratios of expenses to total cost of completed pioduct exclusive of 
matenals and selling expenses 

Condensed latios of faetorj, administi ativ e, and selling expenses 

n the 1930 composite opeiatmg statement 
j,\iii,ios ui plains Having a profit and those showing ii loss compared 
w ith the composite results 

a Ratios of opeiatmg expenses pioflt and loss to sales 
Printing haiometeis 

a Chait of index of punting activity smoe 1923 
h Per cent piofit on net sales 

c Pi ofit on iin estment based on 203 balance sheets with accompany 
mg operating statements 

d Chart of piofit and loss analysis pei sales dollai foi twelve 3 ears 
e Highlights m the 1930 composite statements 
Conipnintne ratios foi consecutive tears 
a Balance sheet ratio analysis foi twelve veais 
h Ratios of operating expenses and profits to sales for ten 3 cars 
c Ratios of sales to gioss plant investment foi teu >eaia 
Bcpnitmental cost annlvsis 

a Ratios of department expenses, hour costs, and percentages ot 
prodwtivo time 

b Total dollais with latios of expenses to total all inclusive cost 
c Pireentages ot pioductive houis toi twentv sears 
Budgeting Bleak even chart of 1939 composite operating statement 
lesults 
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Figs 11 to 13, taken fiom the abo^e souicc show the wide ooveraae 
of the auahsis Fig 11 is an aualvsis based on the piofit and loss state 
nient m latio foim showing the latios of opeiatmg expenses and profits 
to sales foi dilfeient clisses of punting establishments according to the 
lattci’s size Fig 12 coieis depaitmental andyses of operating expenses 



FlO 14 Pie OhnrtB of Cost Elements 


and other statistical data Of special mteirst is Fig 13, representing a 
suggested form of woik sheet foi use by luduidual oonoeins m compar- 
ing their own figinos with the indusli'y aieiagea for their paiticular 
classes Any unfavorable Jesuits disclosed by this analysis should furnish 
a stimulus to bung the individual plant figuies in line with the industiy’s 
at ernges 

The United States Biewois’ Association in its "Study of Brewery 
Costs for 1039” has similaily made a study of the biewery industiy’s 
problems and costs, and presented the results based on a questionnaire 







Sec 24] CURRENT PRACTICE 1363 

sent out to its members The leport covers the topics shown, below each 
topic bemg lUustiated by tables and charts 

1 Scope of survey 

a Zone and size distributions of lespondents 
b Map showing geogiaphical distribution of respondents 

2 The over all pictuie total keg bottled and canned beer costs 

3 Breakdown by cost elements material, labor and overhead expensc 
a Bieniiig cellar and racking costs 

b Bottling costa 
c Canning costs 

4 Plant costs bj geogiaphical zones 
6 Total coats by areas 

a Keg goods costs by areas 
b Bottle goods costs by areas 
" Costs by size of brewery 
Keg goods costs by si 
Bottled ’ 


goods costs by size of brewery 



Fio 17 Pie Chart of Costs by Major and Subfuuctions 
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10 

11 


Administration costa 

a Administration costs bj size of bieiiery 
b Administration costs by zones 
^ oieihead costs by majoi items 


Geuei al overhead ei 


Figs W, 15, and 16, taken fiom the above leport, illustiate the general 
appioach and treatment Fig^ 14 shows in the foim of pie charts the 


Legal Status of Uniform Cost Methods 

GENERAL LEGAL STATUS OF TRADE ASSOCIATIONS 

—An mteipietation of the legal status of trade associations and then 
activities must lest to a consideiable extent upon a piopei histoucal 
perapective Because of unifoim methods of cost keeping prev ailing in 
an industiy, unifoimitj in price polities is apt to develop as a bj- 
produot It IS, in fact, diflBcult to say wheie cost accounting ends and 
price fixing begins Geneially speakmg, howevei, the law frowns on all 
puce fixing attempts by mdividuals oi trade associations 

The niateiial piesented on the legal status of trade associations and 
then methods has been drawn in part fiom the study by the National 
Industrial Confcronce Board (Trade Associations Their Economic and 
Legal Status), fiom Kirsh (Tiade Associations in Law and Business), 
and from a special study prepaied for the Temporaiy National Eco- 
nomic Committee (Substantive Law of Restraint of Trade, Monopoly, 
and Unfair Competition) . , , , 

The trade association is subject to the same legal pi mciples as any 
form of business organization in being judged as to whether it is violat- 
ing the law of the land It is judged by the purposes foi which the 
association membeis aie banded together and bj the means employed to 
aohiev e then ends Certain activities are clearly prohibited under exist- 
mg law as clarified by court decisions and those of the Federal Trade 
Commission At the other extreme are many activities which give rise 
to few, if any questions of legitimacy from the point of view PWho 
policy, and which accordingly are beyond question 
the law Between these two extremes is an area wheie the final judg- 
ment IS not deal Heie the activities are scrutinized closely as to their 
implications in the light of the currently “<=epted tests or principles^ 
These tests oi punciples are, of course, constantly changing as new pro 
nouncements and decisions further claiify borderlme situations The 
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courts in general ha\e applied three dootrmes in judging the legality of 
tiade association activity 

1 Doctrine of restrimt of trade 

2 Doetiine of coiispiiacj to moiiopolii'e 

3 Doctrine of unfair competition 

Objective sought by the courts in all cases was to presene a fiee and 
open maiKet and thus to maintain conditions which would most stim 
ulate the economic derelopment of the nation and best sen e the national 
welfare In addition, the impoitant factoi of governmental policy must 
be oonsideied A liberal policy m enfmung the Sheunm and Clayton 
Acts duimg 1934 and 1936 is to be contrasted with the moie vigoious 
study and activity of enfoicement agencies since that peiiod The tests 
or piinciples are m pait influenced by the mood and temper of tlie times 
Histoiy, howeyer does beai testimony that, save foi some evaspeiating 
delays, the law ordinarily tends towud an interpietation of economic 
practices which best serve the legitimate needs of the business com 
munity That trade associations do have a legitimate sphere of activity 
IS haidly to be questioned 

STATISTICAL REPORTING ACTIVITIES —The legal status 
of statistical aotn ities, including both the usual trade statistics and in 
foimation relative to costs and prices, is determined laigely by five 
Supreme Coiiit cases These are 

Amei lean Column & Lumber Co y United States 267 U S 377 
United States v American Linseed Oil Co , 202 U S 371 
Maple Flooring Mf IB Assn r United States, 208 U S 663 
CenWMfrs l^otcotne Assn r United States, 208 U S 588 
Sugai Institute luc v United States 297 U b o*i3 
The American Column A Lumber Co case, commonly refened to aa 
the Hardwood case, was the first couit pronouncement and was con 
sidered exceedingly hostile to statistical activities of tiade associations 
The most unfavoiable intei pi station was given to the statistical aoti\ 
ities of the individual membeis, and the plan w as declared to be illegal 
The court said 

Genuine competitois do not make daily weekly and monthly reports of 


nloyedf and obtain from him a “harmonized” estimate of the market as it 
is and as in his specially and confidentially informed judgment, it promises 
to be This rs not the conduct of competitors but is so clearly tliat of men 
united in an agreement express or implied, to act together and pursue a 
common purpose under a common guise , ^ > 

The "Plan” is. essentially, simply an exponsion of the gentlemen s agree 
merit of former days, slulifullv derised to evade the law To call it open 
competition because the meetings ''«e"o™inally open to the public, or 
because some voluminous reports were transmitted to the Department of 
Justice, or because no specific agreeinent to restrict trade or hx prices is 
"proved, cannot conceal the fact that the fundamental pin pose of the 
was to procure “harmonious” individual action among a large number of 
naturally competing dealers with respect to the volume of production and 
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The Linseed case was similaily unfa\orable, and m tins case hkewisa 
the plan was held to be lUegal While the Maple Flooring case dealt 
With still another set of facts, it was characterized by a judicial attitude 
of sjmpathy and understanding which had been pieviously indicated m 
dissenting opinions to the Haidwood and Linseed decisions, and in this 
latter case the plan was held to be legal The decision here has been 
called the most liberal view which the Supreme Court has definitely 
announced In the words of the couit 


It 13 the consensus of opinion of economists and of many of the moat 
important agencies ot Government that the public interest is served by the 
gathering and dissemination in the widest possible manner of information 
with reject to the production and distribution costs and piiecs in actual 
sales of market commodities because the making available of such infer 
mation tends to stabilize trade and industry, to produce fairer price levels 
and to a\oid the waste which inevitably attends the unintelligent conduct 
of economic enterprise Free competition means a free and open market 
among bom buyers and sellers for the sale and distribution of commodi 
i. ,^®straint upon free competition begins when improper use is 
made of that information through any concertea action which operates to 
restrain the freedom of action of those -who buy and sell 


And at a latei point the legality of statistical activities was clearly 
established m the following statement 


We decide only that trade associations or combinations of persons or 
corporations which openly and fairly gather and disseminate information 
as to the cosst of their product the volume of production the actual price 
which the product has brought m past transactions stocks of merchandise 
on hand appioximate cost of transportation from the principal point of 
shipment to the points of consumption as did these defendants and who, 
as they did^ meet and discuss such information and statistics without how 
ever reaching or attempting to reach any agreement or any concerted 
action with respect to prices oi production or restraining competition do 
not thereby engage m unlawful restraint of commerce 

Similarly m the Cement case, the plan was declared to be le^l The 
same liberal attitude was evident as was expressed m the Maple Flooring 
case 

In the Sugai case, the plan under consideration was declared to be 
illegal, although on giounds other than that of statistical repoiting It 
would appear on the contrary, perhaps, that the use of statistics is 
actually extended In this case the court said 
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oonsideiation of the legality of a paiticiilai statistical program hiiiirPB 
largely upon the specific features of the plan 


1 Degiee of publicitj 

2 Closed and past tinnsactions 

3 Pi ICQ filing 

4 Adlieience to filed prices 

B Disclosure of indieidual piiee and product 

6 Intel pi etati\ e comments etc 

7 Meeting and discussion 

8 Persuasioii oi pleasure 


Degree of Publicity —By implication the courts appear to stress the 
importance of publicity as pieseivmg the legality of a plan for making 
aiailable to puichasers and to the public the infoimatiou collected and 
di'seminated la the Maple Flooiing case, it was staled 
The statistics gatheied by the defendant Association aie given 
hoitv They aie published in trade journals 11111011 are lead by 
to ' 55 % of the peiBons iiho puichase the products of Association 
Thej aie sent to the Deputment of Commerce 11 Inch publishes 
survey ot cm lent business Thei are forii aided to the Federal R: 
otliei hanks and aie aiailable to nnjoue at any time desiring to 
In the Sugar case, the same stand appeals to have been taken The 
court did say, hoiveiei, that “information may be leoeiied in relation 
to the ailans of lefineis which may lightly be tieated ns ha\mg a con 
fidentml chainctei and m which distiibutois and piirohaseis have no 
propel interest” The safest lule seems to be that except foi an unusual 
situation such ns that in\ oh mg ciedit data, the greater the publicity the 
greatei the likelihood of tl “ plan’s legality 
Closed and Past Transactions —In the Maple Flooiing ease, it ap 
pears to hni e been clearly established that a plan which im olved the 
reporting of detailed infoimation relative to past and closed transaction 
was legal The plan m question did not disclose the details of individual 
tiansactions or identifj the policies of members, but consisted only of 
abstract statistical summaries 

Price Filing — ^Pnor to the Sugai case, filing and dissemination of 
current and futuie prices was thought to be illegal In the Sugar case, 
however, collection and distiibution of such statistics was sanctioned 
because it had been the established piactice m the sugai mdustry for an 
announcement ot any adv ance m price to be widely circulated and for 
the advance to go into effect only it concuned in by all other refiners 
The court was caieful to limit its decision m this regaid to the facts of 
the case befoie it It raises difficulties because its use may so easily lead 
to price fixing or induce concealed puce arrangements 
Adherence to Filed Prices — An agreement to adheie to filed prices 
for a fixed peiiod of time or not to deviate theiefiom without prior 
notice was held unlawful m the Sugar case Assuming complete dis 
olosuie to competitois, it facilitates puce leadeiship and price under 
standings It also introduces rigidities into the price structure and would 
ordmarilv be mteipieted as lessening competition A waiting period of 
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any kind would appear likewise to involve the same considerations and 
would theiefore tend to be unlawful 

Disclosure of Individual Price and Production Data —Ordinarily, 
the legitimate objectives of statistical reporting can be achieved without 
disclosure of names of individuals oi specific facts relative to each sale 
In the Haidwood and Linseed cases, the fact that the plans did involve 
disclosure of these details diew the adverse oiiticism of the court After 
the decisions were rendered, these practices were discontinued How- 
ever, individual situations may exist where some disclosure is necessary 
to piev ent misrepresentations by buyers as to a seller’s bids Thus in the 
Cement case the couit upheld the legality of membeis leporting full 
details of all specific job contracts In this connection the couit said 

Unless the provisions in the contract are waived by the manufacturer, 
demand for and receipt of such deliveries by the contractor would be a 
fiaud on the manufacturer and in om view the gathering and dissemi 
nation of information which will enable sellers to prevent the perpetration 
of fraud upon them which information they are free to act upon or not as 
thei choose cannot be held to be an unlawful restraint upon commerce, 
eien though in the ordinary course of business most sellers would act on 
the infoiination and refuse to make deliveries for which they wore not 
legally hound 

Just how far this rule to cover special situations may be extended is 
howevei, not entnely clear 

Interpretative Comments Advice or Suggestions —Circulation of 
inteipretative comments advice or suggestions is likely to be regarded 
lay the courts as an indication of group pressure This stand was clearly 
taken in the Hardwood case Latei m the Sugar case, the absence of 
such comments was cited m support of the plan 


Meetings and Discussions —In the Maple Ploormg case, the right of 
association membera to “meet and discuss” was established, but it is 
generally recognized that such discussions must not lead to concerted 
action or othei unlawful purposes In a consent decree signed by the 
National Contamei Association (1940), it was specifically provided that 
the deeiee should not limit the rights of defendants as they pertained 
to meetmg foi the purpose of discussing such information and statistics 
without, however, reaching oi attempting to reach any agieement or any 
concerted action with respect to prices or production of such containers 


Persuasion or Pressure — Any action on the part of an association to 
exeit pressure upon an individual member to pursue a given course of 
action would appeal to be cleaily unlawful This is made evident m a 
consent decree involvmg the National Container Association (1940) and 
denial of this activity was particularly emphasized 


Penalties —Provisions of a penal nature which compel a member 
under duress of fine, suspension, or expulsion, to conform to gioup action 
are almost sure to bring the association activity into the illegal area 
The individual discretion of the member must be preserved Such penal- 
ties have been distmctly disapproved in the Linseed case and given 
further judicial attention m the Maple Flooring case 
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Supervisory System —Supen ising the activities of members has bpp,, 
held to be illegal vvlieie as m the Linseed case, it is employed foi th 
purpose of piying into the affairs of a membei, to diseovei whether hp 
has eomplied with the joint igieement of the membeiship, or where a 
operates as a constant thieat of e\posuio “ 


Uniform Cost Accounting Methods— The legal status of uniform 
cost accounting activities of tiade associations depends upon the mean 
mg of the teira “uniform cost accounting methods ” The statement of 
the Chamber of Commerce of the United btites bungs out the impor 
tant considerations ^ 


Each, industry has its pccuhai accounting pioblein just va it has its 


of the industry, which 
in management and ' 
hnoM ledge 


the figurmt, ot costs bj the members indiv idually on a oomparahle 
In other words those diftei races in cost between the members 


From a legal standpoint, the pioblem of uniform costing cannot be 
dissociated from the larger problem of conceited puce and piodiiction 
activity of the industiiai gioup It is the i elation of uniform cost sys- 
tems to the general lessening of competition that brings the accounting 
procedures withm the range of juditiil leview and a judgment of the 
legal statns is thus kigely dependent on the piiiposea to which the 
uniform cost systems are put Standing alone there is nothing illegal 
about a umfoim cost accounting plan Even though in fact certain 
practices such as price agreements oi othei comerted actions may be 
rendered easier by the accounting plan, this still is not enough to make 
the plan, illegal It is the use to which a plan is put that is the deciding 
factor 


Average Costs — ^Tlie majoi legal aiithoiity foi the unifoim cost ao 
coimtmg plan is found m the Maple Flooiing case The issues m this 
case tue interwoven with the geneial statistical activities, but they aie at 
the same time valuable clues as to the accounting aspects The Maple 
Flooring Association made calculations as to the cost of the vaiious 
dimensions and grades of flooring, based upon information seemed flora 
the members, and then distributed the calculations back to member 
companies The three pimupal elements of cost weie the cost of raw 
material, the percentage of waste in converting rough lumber into floor 
mg^ and all other manufacturing coat With lespect to raw material costs, 
these data were obtamed by the secretary fiom the repoits of sales 
actually made by members m the open market Some fiv e to ten sales 
constituted the bases for an aveiage calculation of this kind of coat In 
the case of the waste percentages, these lates were detcimmod on the 
basis of test luns made by scdected members unclei dnection of the 
secretary of the association The data as to othei manufactuimg costs 
were secured from members by way of questionnaiios This included 
information os to labor costa, vvarcliousing, insurance and taxes, interest, 
selling expense, depreciation, etc The costa so repoited weie then totaled 
and provided the basis for a computation of aveiage costs In this way 
estimates could be made of the total aggregate cost per thousand feet of 
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tho different glades of flooring Finally, the aggregate costs 

were allocated by the association to the seveial types and giades pro- 
duced flora a gi\en amount of rough lumber anti these results were 
tabulated and distributed among the members 
In this leading case the court, by approving the above plan, lemoved 
the doubt which had presumably existed prior to this time lelative to 
the dissemination of average costs It also established the light to dis- 
cuss cost information, provided no agreement was reached oi attempted 
01 any other concerted action cov ering prices, production, etc , vrere 
taken The oouit, however, specifically pointed out that these costs so 
leported to members should not be made an arbitrary basis foi deter- 
mining cost margin, oi sales price In other words, the individual mem- 
bei was requited to exercise his own initiative discretion and judgment 
in these matteis rather than act accoidmg to the dictates of the group 
Costs and Prices —The court recognized the possibility of the costs 
bemg used for price fixing purposes, but held this fact not enough in 
itself to make the plan illegal 

It cannot vve think be questioned that data as to the avoiage cost of 
flooimg circulated among the membeis of the Association, when combined 
with a calculated freight rate which is either exactly or approximately the 
freight late from the point of shipment plus an arbitral y percentage of 
profit could be made the basis of fixing prices or for an agieement for 
price maintenance which if found to exist would under the decisions of 
this Couit constitute a violation of the Sherman Act But as we have 
alreadv said the lecord is barren of evidence that the published list of 
costs and the freight rate hook have been so used by the present Association 
Features Making Cost Plan Legal— Aftei a review of the ludioial 
decisions, the lecoided pioceedmgs and expiessiona of the Federal Tiade 
Commission and the Depaitment of Justice, and othei authoiitative 
sources, Kirsh (Tiade Associations m Law and Business) lists the fol- 
lowing as the majoi individual featuies which require attention m ap- 
praising the legality of indiv idual imiform cost accounting plana 

1 The cost data must be as accurate as practicable, based on the oxpe 
riences of the members and not colored or distorted by impioper 
inclusions oi selections 

2 There must he no recommendation advice, comment or criticism 
uith respect to the amount of any item of cost, rate of piofit or 
selling price to be set bj the individual membei 

3 The cost information must be essentially educational and informa 
tive m character and the action of the individual member must not 
be restricted by group pleasure 

4 The substvnee of the cost infoimation should be made generally 
av ailable to avoid so far as possible the implications of seerccj 

5 The cost data must be disseminsted in sucli a manner that informa 
tion contributed by individual concerns is not identified by name 
and thus made known to competitoia 

6 There should be no penal provision compelling group action as dis 
tmguished from free and uncontrolled individual discretion with 
respect to cost, margin oi selling price 

7 Diastic supervision which Is employed to spy upon the activities of 
a membei to discover whether or not he is conforming with the 
gioup plan should be avoided 

The consent decree signed in 1940 m the National Container case 
(US DC, SDN Y, Civil Action No 8 318) is also of particular im- 
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poi lance with lespect to legility of unifoim cost accounting activities 
In this decree defendants weie enjoined horn engaging in certain activ 
ities having to do with the establishment of quotas as between members 
and the fixing of prices Howevei the decree is notable m that it 
specifies ceitam piactices which aie not affected by the limitations set 
foith With special lefeiente to unifoim accounting activities, the decree 
pi ov ides 


Nothing contained m this deciee limits the light of said defendants, their 
auccessois mombeis diieetois, ofhceis agents and emplojecs and all ner 
sons acting nndei tluougli oi foi them, oi any of them to do or to cooper 
ate in doing any act or to engage in any practice not enjoined by tba 
decree including but not limited to the follow mg 


1 Gntheiing, auditing and disseminating information as to the cost of 
manufactiiie of coiiugated and solid fibei containers, the volume of pro 
duction and shipment the actual price (or base price derived from aetual 
puce) which the pioduct has brought in past transactions stochs of mer 
chandise and materials on hand approximate cost of traiispoitation "and 
any other facts peitaining to the condition or operation of the industry 
and meeting to discuss such information and statistics without however 
reaching or attempting to reach am agreement or any concerted action 
with respect to prices or production of such containeis 

2 Piomoting the application of unifoim cost accounting to the manu 
facturiiig estimating and sales policies and piactices of manufacturers of 
such containers 

3 Compiling puhlisliiiig, and circulating in the form of a currently 
revised loose leaf iiidnstij manual handbook or otherwise recommended 
formulas inetkods systems or jiiooeduies and illnsti ations thereof for the 
computation of selling puces of such eontameis without however, in any 
such industry manual or handbook, spocifving or recommending the selline 
price to ho clmrgcd for anj such containers the price to he charged for 
height or any maniifactuiing operation or matennl used m the manufio 
tine of such containers or rate of profit to he included by any manufao 
tuier 111 the selling price of anv such containers 

i Compiling, publishing and circulating in any form, current data os 
to the cost of the matciials operations and other elements that go into 
the manufacture sale and delivery of such containers provided however 
that such cost data shall not consist exelusivelv of aveiage (or weighted 
aveiage) coats of two oi moie manufacturers and that the cost of any 
individual manutnctiirer shall not be so identified by name or otherwise 
in anv trade association publication ns to be made know n to its competitors 

6 Exchanging information as to credit and speoiflo current eontrach 
for the sale of such containers for the sole purpose of avoiding interference 
with Biioh contracts 

Nothing contained in this deciee limits the right of a defendant to issue 
and circulate lists of cuirent prices charged for its corrugated or solid 
fiber containers, piovided such lists are made available to the trade and 
conipetitorb 


The general conclusion is that legality of unifoim cost accounting 
plans 15 clearly established It is only when costing activities aie used as 
a means of controlling puces or production of the individual membeis 
that the plan becomes illegal 
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Numerical Presentation of Statistical Data 

form of presentation — ^The form of presentation of 
statistical data is a major problem, because mfoimation, unless properly 
treated, tends to be confusing and does not lend itself to the diuwmg of 
accurate conclusions Thus the collection of data is only one step in the 
piesentation of statistical reports The other and more difficult step 
(onoerns analysis of the information For purposes of analysis the data 
may be piesented eithei numeiically or pictonally The choice depends 
on the type of data on then susceptibility to refinement, and on the per- 
ceptn eness of the individual foi whom the data are intended 

METHODS OF PRESENTING STATISTICAL FIGURES — 

Statistical data may be piesented in any of the followmg ways 

1 Listing of basic data 

2 Airaj 

S Fiequency distribution 

Listing of Basic Data — The simplest foim of piesentation is listmg 
the basic or raw data Such listing is the easiest to prepare but, where the 
data are at all e'^tensive they are haid to comprehend because of the 
lack of summarization Fig 1 (Part A) shows a simple illustration in 
which a hundred time trials foi a laborer performing a certain job were 
reooided to the nearest minute The results of the successive trials are 
recorded in the order m which they occurred without reairangement to 
facilitate understanding oi use of the data A more elaborate list la 
found in Fig 2 It is taken from data covering the numbei of packages 
delivered on six delivery loutes oiei a two-month period and was pre- 
pared as a first step in ascertammg the \ anable need for delivery equip- 
ment over a period of time The mass of data makes both tables ddfi- 
oult to mterpiet In Fig 2 it is obvious that fluctuations are extreme, 
but beyond that no conclusions can be drawn 

A common device for making statistical data more meaningful is to 
reduce figures to ratios or percentages In calculating percentages, a 
base must first be selected The selection depends on the type of data 
and the use to which the percentages are to be put In Fig 3 the data 
presented in Fig 2 are reduced to ratios using as a base the highest 
number for each route, that is, the ratios for one route have no relation 
137S 
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to those for othei routes The reason foi the selection of the hiehe^i 
number as a base, lather than the aveiage for the period, is that th! 
purpose of the table is to measure, the amount of excess capacity that 



will oMst through most of the peiiod if suffloiont equipment is mam 
tamed to handle the nia\imum Use of the avciage daily volume as a 
base would gno a widei laiige of latio® (horn 0 to ovei 100) but would 
not so cleaily emphasize the clement of e\cess onpncity This table is 
ensiei to read because the figiuea themselves aie smiillei, and because 
they convey a definite meaning of size 

Array —Poi a bettei comprehension of the ba^ii data it may be advis 
able to airange them in a sj'stematio foim according to magnitudes 
Such an airangement by size (le, magnitude) of the observed data is 
c died an ariav Fig 1 (Part B) shows the same facta as m Pait A, 
arranged in the foim of an aiiay 

Frequency Distribution — ^When the ainy is summarized so as to 
show the niimbei of items (that is, the fiequency ) of each magnitude, the 
exhibit IS called a ficqiienej diatnbution Fig 1 (Pait C) shows a fre 
quenoy distribution based on the facts of Paits A and B Note thatm 
a fiequency distribution the items, instead of being indiMdually aiiayed, 
aio first giouped into eomonieiit classes, cnllocl iiitcivalb, and these 
aio then arranged m thou ordei of magnitude When so aiianged, the 
fioquemy usually falls into a definite pattern depending upon the 
bchacioi of the data 

A frequency distiibution has the double adiaiitage of 1 educing the 
amount of data to be compiohended and of showing leadily the fre 



Seo 25] 


NUMERICAL PRESENTATION 


1377 


Totals 10 670 12 416 14 271 


2 239 
1 600 
1451 


8 512 12 602 08 115 


Eio 2 Number of Daily Route Deln cues 


quency of occurrence of given amounts Tba pimcipal pioblem m pie- 
paiing a fiequenoy distiibution is that of detennmmg the size of class 
Intel vals Laiger inteivals make the table moie compact, but if they aie 
too laige, significant facts may be obscuied Eiequency distributions 
may be piepared fiom eithei basic data oi from ratios or peicentages as 
illustrated m Figs 4 and 6 Both these fiequency distiibutions aie based 
on the oiiginal data m Fig 2 Note m Figs 4 and 5 that by giouping 
the obseived data the lelatnely heavier concentration of frequencies in 
some gioupa as compared with others becomes appaient The task of 
computing averages from giouped data also is made easier 
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For Each Route 100% = Maximum Dally Load foi That Route 


Fiq 6 Frequency Distribution of Daily Relative Loads 


Averages 

AVERAGE DEFINED —In accounting as m allied fields it fre- 
quently becomes neceasaiy to deteimme a single figure which can be 


piesentation listed above, that is, iney can be eompmua irom uie taw 
or original data, fiom an array, or fiom a frequency distribution 
MODE —The mode is that size or value in any group of data which 
ocouis more commonly than any other size or value Stetson (Mathe- 
matics of Busmess) points out that the mode is “the aveiage used in 
ordinaiy speech” m such expressions as “the aveiage size of a farm in 
this neigliboihood is 80 acres,” meaning by the aveiage size the most 
common size Fig 1 (Parts B and C) shows clearly that the mode or 
modal time is 8 minutes, smee this time appeared more frequently wan 
any other The mode can, of course, be determined from Fig 1 (Part 
A) but since the figures are not arranged with a view to obtammg this 
information leadily, it is more difficult to do so In extensive gioups of 
data the mode cannot be deteimmed easily until the data are arranged 
m a systematic form according to magnitudes Note that the mode is 
unaffected by either the number or the size of the items which he above 
or below it This charactenstic msensitivity of the mode makes it a 
desirable average for some purposes and undesirable for others 
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MEDIAN —The mediaa is the middle item of a senes of numbers nr 
values iiranged la then oidei ot magnitude If the number of items n 
odd the median is a specific item , if the numbei of items is e\ en the 
median muy be considcitd to be eithei of the two centei items oi n 
calculated amount lying halfway between them, depending upon which 
inloipietaDon would be the moie sensible under the ciioumstances The 
median can be deteimined \ei3 easily fiom data aiianged m an arrav 
by counting down oi up the line oi items to one-half then nurabei To 
asceitam the mediin fiom data auangod in a frequency distribution a 
cumulntne total of the fiequencies is made fiom oithei end until addi 
tioii of the next fiequencj' would exceed one half the total number of 
items The mcdim is then consideied to be one of the items m this class 
In the ficquency distiibution gi\en in Tig 1 (Fait C) the frequenciEs 
of the fiist four gioups (2 8, 16 21) total 47, and since the next gioup 
contains 15 items, it is eticlent that item numbci 50 (oi 51) lies within 
that gioiip Nine minutes would theiefoie be the median time Note 
that the median and the mode do not coincide for the paiticuhr data 
used in this illusti ition but lie m adjacent classes In othei senes the 
median and mode might coincide oi might lie still faithei npait 
The median is unaffected bv the size of the items lying abo3e or 
below it, but IS affected by the numbei of items above and below it This 
fact IS one of the consideiations in dctei mining which of the two a\erage8 
to use in anjr paiticulai anpluation The median is geneiallj considered 
enatio and unrclnble if tlie sample is small oi if the natiue of the data 
IS such tint gaps aie likely to occui 
ARITHMETIC AVERAGE OR MEAN— The aiithmetio mean or 
simple aieiage of n gioup of figiues is the total of the figuies dmded by 
the numbci of items Thus the axoiage of the seven values $30. $87 
$1 65. $2 4S, $3 20, $6 70, and $11 40 

($ 30 -H $ 87 -1- $1 06 -t- $2 48 -b $3 20 -b $0 70 -b $11 40) - 7, oi $3 80 
Unlike the mode and median, which aie averages of position, the arith 
metio a\ eiage is a calculated average The aiithmetic aveiage is affected 
by the magnitude of eveiy item in its gioup 
Range of Sample— The arithmetic a\ eiage is not significant where 
the items mcluded covei too extieme a lange For instance, an aveiage 
of the annual compensitions paid to all employees bj a concern rang 
mg from $1,000 to $100,000 may ha\ e little meaning 
Size of Sample — ^The average of a small sample tends to be less lepie 
sentatu e of an entiie lot than that of a large sample Thus the a\ erage 
daily pioduction of a machine computed fiom one week’s produotiou 
reports is less lepresentalne than the a\ eiage daily pioduction based 
on a month’s oi men n yeai’s figures 
Homogeneity of Data — ^All items included in an ax eiage should be 
homogeneous, that is, should haxe the lame composition oi character 
istics This piinciple is obxiously violated if in finding the average 
salary of a group of employees some ot the salauos aie stated at so 
much per week and otheis at so mm h poi month Frequently the x lola- 
tion of the lule is not so obxious though the lesults, unless oaiefully 
mterpieted, may be just ns misleidmg loi instance, suppose the follow- 
ing axcragos xvoio made of the siles and piiec figuies for a lumber com 
pany foi two consccutixe months 
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January 

100 000 ft of Grade 1 at $30 per 1 000 ft S3 000 

150.000 “ “ “ 2 ‘ $21 ‘ “ 3 150 

250 000 £t total sales ag 150 

Average selling price per 1 000 ft foi January $21 60 

February 

200.000 ft of Grade 1 at $29 per 1 000 ft $6 800 

50 000 2 ‘ $20 “ “ louo 

260 000 ft total sales SO goO 

Average selling price per 1,000 ft for February $27 20 

Here the advance of $2 60 m the average selling price per 1 000 feet 
from $24 60 in January to $2750 m Febiuaiy might \eiy easily be mis- 
interpreted as an increase in the prices of lumber, whereas the tiuth is 
that both prices involved have fallen The aveiages calculated reflect 
merely the ovei-all change (including, that is, both changing puces and 
the changing composition of the sales) 

The average cost of production (that is, the cost pei unit of pioduot) 
IS often used as a method for judging operating efficiency of depait- 
mental foiemen m a manufaotuiing plant A comparison of the aveiage 
cost of pioduction of Jones ($115) and Smith ($136) is presumably 
valid if both aie doing approximately the same kind of woik This might 
be the case if the oompaiison is made of for example, the same opeia- 
tion in different plants owned by the same company The comparison 
would, however, violate the homogeneity rule if the two foremen weie 
m two entirely different and umelated departments Furthermore, such 
an ovei-all oompaiison might measure seveial factois other than the 
foiemen’s efiSoienoy, for example, diffeient wage levels prevailing in dif- 
ferent plants, different methods of distnbutmg scivioe department 
chaiges, etc 

As long as it is understood that the comparison measuiea the effect of 
all factors, not only of efficiency, it is a valid comparison Obviously as 
a piaotical matter, if averages foi the measuiement of a foieman’s effi- 
ciency aie desired, all factors which do not leflect hia efficiency must be 
excluded in computmg the aveiages (For detailed discussion of v ir- 
lanoes and measurements of efficiency see Section 2) 


Positive Utility— Assume the followmg aie the sales by 
business for two years 

Last Year 



December 
Total sales 

Averogps (totals — 12) 



$100 080 
$ 8 340 
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If the sole purpose heie is to compaie the sales of the two jears +li 
a\ 01 ages need not lime boon computed since the totals of the t ^ 
columns affoid an adequate basis for comparing the two years as a whT 
and the juxtaposition of the sales for corresponding months aftorda 
basis for monthly compaiisons Inspection of the figures, however 
1 eals th it the sales of this business manifest a pronounced ' 
swing Showing the axeiage month’s sales for each yeai mal e 
a much nioie ciitical appiaisal of this seasonal swing The 
minus signs have been mseitod at the left of the monthly figim 
cate the lelation of each month to the ai erage for its yeai Th: 
brings out the fact that the “season” was somewhat latei this 
last This IS a legitimate and nccossaiv use of the average 
same facts could not easilj have been discoveied in the basic 
MOVING AVERAGE —A moving aveiage is one m which the sun 
pie aveiage of a consecutive number of teims or items is taken then the 
fiist item IS discaided and the next item of the remaining teims of the 
senes is included the aveiage of this new gioup is taken and so on the 
number of items in each gioup remaining the same A frequent apphea 
tiou of mov mg av eiages is found in the case of sales for a twelve-month 
penod foi the puipose of smoothing seasonal fluctuations 'Thus sales 
from June of one veai to May of the following yeai, both months inclu 
sive divided by 12, gives the simplo average for one year The next 
average is obt lined bv dioppmg June of the fiist yeai and including 
June of the following veai, and so on 
Moving av eiages are used fiequently to smooth out extreme fluctua 
tions of the data For eximple the puce of crude oil is subject to daily 
fluctuations Oil lefineiies in piicing the ciude oil into the manufactur- 
ing process use a moving aveiage based on the monthly av eiages for the 
preceding six months 

PROGRESSIVE AVERAGE — ^A progiessive aveiage is a suoces 
Sion of aiithmetical av eiages each of which includes all teims of the 
senes included m the previous average plus one additional teim It is, 
in othei woids, a cumulative average Foi example, a business begin 
lung opeiations on Janinrv 1 may at the end of Febiuary find the aver 
age of its Januaiy and Febiuarv sales, at the end of March it may find 
the average of the Jammy Fehmaiy, and Maich sales, at the end of 
Apiil it may find the fom -month average, and so foith 
An excellent illustration of a progressive aveiage is furnished by the 
Petroleum Institute of America m connection with ite method of im en- 
torv valuation on a last-m fiist-out basis Under the Petroleum Insti- 
tute method the cost of sales foi the peuod is detei mined on the ba^is 
of the latest cost of pioductioii Howevei, the cost of piodiiotion repie 
sents a cumulative or piogressive aveiage At the end of Apul for 
example, the aveiage cost of pioduetion fiom January through Apiil la 
determined, in Mnv the aveiage from January through May, etc A new 
senes is stnitod at the beginning of each year 
WEIGHTED AVERAGE — ^In a strict sonso eveiy arithmetical 
avoiago is a weighted average In the pieeoding examples every item 
was giv on the same importance as every other item, that is, it was leally 
given a weight of one, though this is usually spoken of as an unweighted 
average Undei many practical ciioumstancea it is obvious that the 
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items of a series to be averaged vaiy in impoitance m some quantitative 
Tivay m addition to the importance explicitly given by the figuies, m the 
genes Examples of weighted averages in cost accounting aie numerous 
In the illustration below it is requued to appoition the cost of produc- 
tion between hand-made and machine made bricks, m such a w ay that 
the hand-made bricks beai a 26% gieater charge than machine-made 
bucks This IS because the hand-made bucks requiie moie time in 
handling, setting etc If the joint cost for all bricks is $2 000 and 600 000 
machine made bucks and 200000 handmade bucks weie set, the cost 
per 1 000 bricks is distiibuted on the basis of the following average 
aoOMyl = 600 M 

200 M X 1 25 = 250 M 

Total 850 M ' 

$2 000-850 =$2 36294 

Thus the weighted aveiage cost per 1000 bricks is $235294 Distiibu- 
tion of the jomt cost to machine- and hand made bricks is as follows 
Machine made hnoks 600 X $2 35294 = $1 411 76 
Hand made hi icl s 260 X $2 35294 = 688>24 

Total cost distributed $2 000 00 

Note that the aveiage cost per 1,000 is obtained not by dividing by 
800 000 bricks processed but by weighting the hand made bi loks and 
expiessmg them m effect as an eqiiiyalent numbei of machine-made 
bricks 

Anothei illustration of a weighted aveiage occurs in pricing stores 
issues wheie difieient lots of law matenal have been acquired at differ- 
ent prices In such oases a simple aveiage of prices is usually not con- 
sidered desnable Eor example, item A23 is found in the stores lecords 
to exhibit the following tiansaetions 

1 Pui chased 400 units at 50 cents 

2 Issued 150 units 

3 Pui chased 400 units at 60 cents 

The 150 units issued are, of course, priced at 60 cents The balance on 
hand after the third tiansaotion is 650 units consistmg of 250 units 
remaining from lot No 1 at 60 cents and 400 units from lot No 2 at 
OO cents If any further stores issues take place at this time and if they 
are to be priced at the weighted average cost, the computation is as 
follows 

250 X 50 cents = $125 
^ X 60 “ = _2W 

650 $365 

$366 - 660 = $^154 

From the example given above it is obvious that the simple average 
while it may be technically correct, is practically valueless or positively 
misleading under certain circumstances Where quantities as well as 
dollar values are to be considered, weighted averages are far more sig- 
nificant than a simple average 
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AVERAGE FROM A FREQUENCY DISTRIBUTION 

Closely lel ited to the weit,hted a^ era{,e is the pioblem of calculating the 
ai ei ago of data pi esented m a frequency distribution In this case th 
number of items in each class is analogous to the weights assigned to th 
items in the true weighted aterage Iwo methods aie available both of 
which are illustrated below on the basis of the data shown in Fur a 
Route 1 ® 

Long Method — Here the mid-pomt (ni) of each class is multml-ed 
by Its frequency (/) md the total of the products is dnided by the 
total of the fiequencies Using the symbol 2 (sigma) to indicate "the 
sum of the” this method mnj be expiessed by the foimula 


Cl ige =: 


Applied to the following frequency distiibution this foimula gues 
_ ‘’8“'’ _ 


51-100 

101-160 

161-200 

201-’50 

261-100 

301-350 

351-400 


At ei age = = 186 4 debt e: 


Numbei of Delnu 
- 50 


aiid point Fiequenoy 


2,250 

0 825 (2/m) 


Short Method— In this method some item piesumably near the 
aveiage is selected ns in assumed average In the table below the 
deintion of the mid-pomt of each gioup below oi above the assumed 
aveiage is e\piessed in class mtenah with the appioprmte sign in the 
tolumn headed (r) The pioduet of each of these delations and the 
(oirespondmg fiequency is shown m the (/a) column Nett the total 
of the (jx) column is dn ided b> the total fiequenoies and the quotient 
multiplied by the class mteivnl size The lesult is the ooireotion which, 
added to (oi subtiaeted fiom), the assumed aieinge pioduces the true 
n eiiige 

Using the s\mbol 2 to indicate "the sum of the,” this method may be 
expressed by the foimula 

line aveiage = Asaumed ai einge + X Size of class mteii nl ^ 


The assumed aveiage is at the mid-point of the class inteival selected 
as containing the aveiage Applied to the fiequency distiibution shown 
below, it IS halfway between 150 and 200 oi 176 
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e average computed fiom 


the above formula is 


Number of 
Deliveries 


251-300 

301-360 

351-400 


le Average = 175 + X 60^ 

= 176 + 10 4 = 185 4 deliveries 

Deviation Frequency 
Ere from As Times 

queuey sumed Average Ueiiation 


18 Assumed average 


-26 


+36 
+ 11 


SPECIAL AVERAGES — ^Under some circumstances it is found 
advantageous befoie aveiaging law oi basic data to exclude ceitam items 
or ceitain langes of items entuely For mstance if m the time study 
lefeiied to in Fig 1 there had been two tiial operations which took 28 
and 35 minutes, the investigatoi would have been justified in leaving 
them out of the aveiages entuely on the assumption that they must 
have been caused by uicumstances so abnoimal that they should not 
be consideied at all for the puipose in hand, piesumably the setting of 
time standards In time study woik paiticulailv it is standaid pio 
oeduie foi the obseiver to eliminate both abnoimally low and abnor 
mally high time readings in aiiivmg at a fan standard time allowance 
Conti asted to this method of dropping the extreme items is the sug- 
gestion made by Riggleman and Fiisbee (Business Statistics) that for 
ceitam lough appioximations the average of the highest and lowest 
items may be useful 


In instances where the computation of an arithmetic mean of all items 
would involve so much woik that it could not be used at all and vheie it 
IS known that the data aie not subject to eiiatio fluctuations the average of 
extremes serves a very useful purpose Poi example the nveinge price of a 
ceitam stock on the New Yoik Exchange on a given day should be obtained by 
dividing the total number of sliaies sold into the total amount paid for the 
shares but this is often so gieat a tast that it cannot he done especially 
if the study involves a laige number of sales If there are uo unusual 
movements, the average of extremes may be accurate enough foi the pm 
pose at hand and it may be much better to use this average in oomieetion 
with a largo number of ■stocks than to use the more refined methods with 
a smallei number of stocks 

In the setting of operating standards foi a tiade association it la often 
found advisable to omit entirely the highest and lowest tenths (deciles) 
01 fouiths (quartiles) of the whole anay of reporting membeis and to 
use as the standaid the aveiage of the cential eight tenths oi central 
two fouiths (le, the interquartile range) This is on the assumption 
that the top and bottom tenths oi quaiteis reflect such exceptional 
opeiating conditions, good and bad, that they would be worthless as 
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guides if mchided in the standaid It is also concen able that a stand 
aid consisting of the aieiige of the upper two thirds or uppei one halt 
of nil lepoiting membeis of a tiade association might prove to be a use 
fill inientne stindiid Any such editing of the law data however must 
be recognized as aibitiniv It should be done with extieme caution and 
iMlh ample pioiision foi full disclosure to any who might be interested 
m tlie resulting stindiid 

COMPARISON AGAINST STANDARD —Pi eqiientlv it is not 
necessiit to obtain in aieiage Moie significint lesulta can be obtained 
bv relitmg the anah zed cl da to a standard which represents a known 
degioe of peilormance Foi eximple Pigs 4 and 5 give the range of 
flue tuitions but do not indicate the amount of equipment actuallj re 
qmied on eich loiite Pig 6 compaies the actual volume with route 
standaids The standaid in eich case relates to the peiformance of one 
tiuck and cievv ind the table clearlv indicates when additional tiuoks 
are needed, such tiucU being idle on low-volume days 


Graphic Presentation 


ARITHMETIC SCALE LINE GRAPH —While fiequenoy distribu 
tioas cleaih disclose the wide i ingc of Huctuntions they do not indicate 
the sequence in which thej occui To portiav this leaclily leaoit must 
be had to some form of visual report The most convenient foim is 
that of fin luthraetic scale line graph This is the most commonly used 
ioim of pictorial piesentation and shows the data m relation to time 
It cannot convcmently be used where many senes of data must be 
plotted except tlnough pieparation of multiple charts Pig 7 is based 
on data of Fig 2 Inspection of this giapli quickly discloses that there 
is a ccitun ihythm m fluctuations Tins tact is not leiidily apparent 
in the sevoial foims of numeucal piesentation Puithemoie, the graph 
affords a ready compaiison of fluctuations m volume of the two loutes 


SEMI-LOGARITHMIC SCALE LINE GRAPH— In the event 
that a giapluc compaiison is to be made foi Pig 2 between one route 
and the total of all routes, the aiithmetio scale line giaph could again 
be used, plotting two lines instead of one However wide differences m 
volume ^ta foi one loute and foi the total of all routes would make it 
very difficult to plot all data on a convenient sized chait Foi this pur 
pose a logaiitlimic giaph w desiiable Its puipose is to exhibit peioeat 
age relationships instead of absolute changes In Pig 8 aie plotted the 
relative changes of Route 6 and the total of all loutos for a 53-day 
peiiod 


BAR GRAPH— A convenient giaph for visualizing comparison of 
absolute sizes of quantities is the bai graph Its usefulness is limited by 
the fact that it cannot icidilv gne cxpiession to the element of time, 
but It does give a clear compaiison of sizes as of a given point in time 
Pig 9 compares total packages delivered for each of six routes foi a 
two-month peiiod This type of graph combines the advantages of ease 
of compaiison and of piepaiation, but of course cannot be used to pot- 
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tray lelatne quantities at diffeient points of time except through th 
use of a ‘■uies ot giaphs ™ 

COMPONENT COLUMN GRAPH— The disadvantage of the hnr 
graph retell ed to ibove, that of not giving expression to tlie time factor 
IS m p lit ovuiome b\ the component bai giaph, since it is possible to 
portiay \oluiiie data foi hevcial points of time This giaph takes two 
foims One conipaics ibsoliite quantities, the othei shows percentage 
relationships, but does not indicate changes in totals as between seveml 


Mini 


PiQ 0 Bill Giaph 


points of tune The choice botween the two foims depends upon the 
piupose of presentation The hist foiin emphasucs fluctuations in total 
volume, but compaiison of components is at times difficult The second 
foim does not poitiav ehingos in totals, but does show clearly changes 
m components Both tjpes aie ilhistiated below showing the changes 
m deliveries foi six routes at six diffeicnt points of time (Figs 10 and 
11) 

CORRELATION OR DOT GRAPH — Coiielation ginphs are use 
fill m portnvmg the lelatioiiship m changes in two given senes of data 
In the field of job evaluation foi eximple, the giaph is n convenient 
device foi cletci mining, by inspection, vvhethci oi not a given wage 
Btinctuie IS sound The horwontal scale (fiig 12) designates liouily rates 
of pay and the veiticil stale designates occupation stoics If the inter 
vals on, ouch si ale aio erpial, then all points designating wage uites for 
given job seoics must fill on a stiaight lino The piocediiic in piepar 
Ing the giaph is hist to plot the points fot standaid lates and then to 
plot the points ie)>resenting actual rales Anv ^reat divcigcnee flora 
tho straight line indicates a lack of jiiopei evaluation The data on page 
1393 aic plotted on the giaph shown in Fig 12 Inspection lovoals the 
extent to which the actual wage scale departs from standaid 
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GANTT CHARTS— The Gantt chait is a device ongmated bv th 
late Heiiiy L Gantt for the puipose of graphically planning woik anH 
on the same lecoid showing the degiee of accomplishment of the’nla 
(in teims of time oi the amount of woik convtited into time iplnt,i„ 
ship) According to Clark (The Gantt Chait), a duision of enara 
on the chait repiesents both an amount of time and an amount 
of woik to be done in that time Lines diawn horizontally to scale 
thiough that space show the relation of the amount of woik actually 
done in that time to the amount scheduled Equal divisions of snace 
on a single hoiizontal line maj theiefoie lepiesent ^ ® 


1 Equal diMSiona of time 

2 VniMiig ninouuts of work scheduled 

3 Vuijing amounts of woik done 


Classes of Gantt Charts —The principle of the Gantt chart can be 
applied to any human actn itv, but it has been applied most extensively 
to industiial pi eduction Even in that field there are gieat possibilities 
foi its fuithei application The Gantt chaits fall into three geneial 
classes 


1 Man and Maohine Record Chaits 

2 Layout and Load Chaits 

3 PiogiesB Chaits 


In the man and machine record charts, Gantt provides a mechanism 
to show the lelation between what is done and what could be done by 
a man oi a machine The gap between actual and possible accomplish 
ment is idleness that is, the neglect to make full use of the man power 
01 equipment available 

The leasons foi idleness, which are emphasized by the man and ma 
chine record charts, indicate that steps must be taken some time in 
advance m oidei to av oid idleness The machine layout chart is Gantt’s 
mechanism to plan woik so as to avoid idleness of men and equipment 
and to get woik done in the oidci of its impoitvnce The maohine load 
chart shows the amount of woik, in liouis oi days ahead of a plant or 
any pait of n plant (Foi detailed discussion of Gantt chaits, especially 
layout and load chaits, see Pioduction Engmeeis’ Handbook, edited by 
Alfoid and Bangs ) 

Through use of such chaits idle capacity costs may be segiegated 
and shown sepaiately m the Piofit and Loss statement This segiega 
tion calls attention to an item that otheiwise is meiged in geneial over 
head Translation of idle hours into dollais foioes responsible executives 
to take action 

Man Record Chart— Fig 13, taken fiom Claik is a Gantt chait for 
mensmiiig labor pel formance The width of each daily space lepresents 
the standard task for that day and is theiefore equal to 100% Since 
tisks for sucfcssive days may vaiy, the numeiical value of each day’s 
space may differ Light lines show actual pioduction, heavy lines oumu 
lative production Thus on Octobei 21 if the standard production of 
Operatoi 38 was 400 units, and the actual pioduction was 300 units his 
accomplishment is theiefore equal to 75% of the days standard, and a 
light line IS drawn thiough 75% of the apace On Ihe same day Opeiator 
109 produced 226 units against a standard of 200 This is equal to 112 5% 
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of standard The light line theiefore extends through the entire 
the extra 12 5 % being shown as a short line equal to one half of i 
Bion directly above the 100% line thus 


space, 
a divi- 


At the end of the week a doubling back of the heavy line mdioatos 
that the worker exceeded standaid foi example, Operatoi 97 The por- 
tion of a daily space through which no line is drawn shows the extent 
of the workers failure to meet the standard set Reasons for failure aie 
mdioated by symbols 


A - Absent or late 
G - Green operator 
I -Lack of instructions 
L - Slow operatoi 
M- Material troubles 
R- Repairs needed 
T - Tool troubles oi waiting for tools 
V- Holiday 

Y - Smaller lot than eatimate is based oi 


Similar charts summarizmg results by departments are prepared in the 
ofece It IS also possible to prepare summaries foi each department 

Progress Chart — The purpose of the Gantt progress chart is to show 
what progress is bemg made in the execution of a plan oi program The 
width of the daily space represents the standard task or schedule, rathei 
than time This is because spaces on the chart representing time can be 
translated mto work units or dollar amounts that can be pioduced in 
that time This chart may be used for contiollmg production, sales, 
office work budgeted expenses, etc Applications of Gantt progress 
charts to the analysis of costs are shown in Pigs 14 and 16 taken from 
Boyan (Handbook of War Production) Pig 14 and the accompanying 
statistical table piesent the following facta 

1 Total factoiy overhead actual and applied and administratu e oi er 

2 Actual and applied overhead and budget for each department 

Boyan states 

The production in machine hours for machine shop No 1 is indicated 
In the example the estimates Weic based on the assumption that the de 
partment would operate 10 000 machine hours per month Actually for the 
three month period, it opeiated 140% above the 10 000 machine hours 
monthly standard 
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The estimated budget for each month is indicated by the small fi. 
urea at the left of each monthly space Figures at the light of eant 
monthly space indicate cumulatne amounts Actual expense for Jm 
uary was $35,650 or 115% of the budgeted amoimt Smee each siih 
division of a monthly space repiesenta 20%, the light hne for actual 
expense is drawn through the entire space plus three-fourths of a siih 
division ° 





NUA 

lY 



FEBRUARY 


-J 











The cumulative heavy line for Januniy extends straight across 5 % sub 
divisions, thus reaching into the Febmaiy space, a small vertical hue 
showing the end of the January total 

Applied overhead for January as taken fiom the production oideis is 
$46,500 or 150% of the budget Both the monthly figures and the oumu 
lative figures foi applied expenses are plotted in light lines An analysis 
of actual expenses by expense components is shown in the lower part 
of Fig 14 According to Bojan 

By a comnaiiBon of the ratios of the lines it is possible to discern the 
points at which execiitiic attention should be oouceiitrated and to deter 
mine whetliei the aariaiices aie due to inefficient operation or to incorrect 
rates As an example, machine shop No 1 had a heavy repair ohaige for 
January against production attained, and therefoie the actual oierhead 
incurred by this department was increased considerably by this charge 

The same author presents Fig 15 and accompanying statistical data to 
show a comparison of actual and estimated costs on specific production 
orders, which are parts of one contract They are analyzed according to 
their cost elements, le, material, laboi, applied expense by depart 
ments, and special direct charges The numbei of units scheduled and 
completed is shown at the bottom of the chait Estimated costs on each 
order are computed by multiplying the units completed by their esti 
mated unit cost On production order No 1 actual material costs are 
131 5% of estimate, which is shown by a light line Heai y lines indi 
cate cumulative results on the two pioduction orders completed to date 
Note that the heavy line is not the sum of the two light lines, since the 
chart space allotted to eaoh older had diffeient numerical values For 
direct material actual cost on the two orders is 13 7% in excess of the 
estimate ($28,600 - $26,160) 

Other valuable information may be seemed through these charts SayS 
Boyan 

A more complete picture would be presented by summarizing all the pro 
cluqtion orders finished during the period This involves no special work in 







1400 


STATISTICAL AND MiTHLMATICAL METHODS 


regular maiiufacturiuf, ami pioflt and loss stateineiil 
Regardless o£ the specitic mctliod emplo\ed the 
ceduie may be used at the end of a month or a i 
cost and proht position of the company m teiins of 
1 Preparation of cost and estimate compaiisoi] 

f iogiees or completed duiing the peiiod 
nspection of the diffeiences bctneen costs an 
d Renew of profit niaigins on completed tout] 
piofit margins on eontiaets in piogiess 
4 Analysis of the differences between applied a 



Fundamental Arithmetical Operations 

ADDITION —If addition is perfoimed mentally only the sums of 
addends should be thought (spoken mteinally) as the eye tiaiels from 
one digit to anothei m the column For e\ample, m adding the column 


8 

downward, the computet should think 16 19, 24 only Set down 4 and 
carry 2 to the next column Furthti speed m addition is obtained by 
grouping figuies, paiticulaily, by loaining to add figuies in pans Thus 
in the above case, the computei meiely adds 16 (le, 9 + 7) +8 (le 
3 + 5) 

Bookkeeper’s Check for Addition. — Aftei tlie addition is completed, 
it IS checked by adding each column separately without earning to the 
next higher column Distnbute the result of each column addition under 
umts, tens, hundieds, etc , to the light of the pioblem as follows 



In the left hand portion, the sum is found m the conventional maimer 
It IS checked by addmg the cents column (17 cents, or 1 dime and 7 
cents) The dime column adds 38 dimes, oi $3 in unit column + 8 dimes 
The first column left of the decimal point adds to $35 It is distributed 
as 2 under tens and 6 under units 
Use of Adding Machines— To check the sum. if the machine is a 
listing machine, compare the items added (addends) with those on the 
machine list If the items agiee, the machine total is coneot If the 
machine is nonlistmg, make a record of the sum shown on the dial, then 
add again in leverse older, le , from last item to fiist If the new sura 
shown m the dial agrees with tlie firsts the sum is correct 
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SUBTRACTION— The most effectue method of perfoimmg sub- 
Austrian method Thus instead 

£i«™r.s 5 ' ® 

$147 36 Minuend 
03 22 Subtrahend 
$ 7t> 11 Difference 

^ the example abo^e the operation, column by column, is as follows 
Staitmg with the cents column instead of saying 6 miius 2 is 4 sa> 
2 plus 4 equals 6 put down 4 Next, 2 plus 1 = 3 put down 1 , then S 
plus 9 - 17, put down 9 and carry 1 Finally 1 (earned) +6 = 7 plus 7 
= 14 In each case enough is added to the subtiahend to produce the 
numbei m the minuend To prove the answei, add the remainder to 
the subtrahend The lesult equals the minuend if the work is corieot 
Balancing Accounts— It is not necessary to foot both sides of the 
account and then subtract one fiom the other to obtain the balance 
Instead the Austrian method of subtraction is used In the example 
below, the cash balance of $12,573 81 is found as follows ^ 

Dr Cash Hr 


Mir 1 Balance 

31 Receipts 
Apr 30 " 

May 31 “ 

June 30 “ 


Mar 31 Disbursements $18 630 01 

Api 30 “ 12 006 63 

May 31 ‘ IS 743 22 

June 36 " 10 357 18 

30 Balance 12 57381 

$69 224 75 

Foot the debit side of the account, the total is $69,22475, write this 
total on the 01 edit side Then add the credit side and add enough to 
each column ot digits to pioduoe the desued total thus m the unit 
cents column 1 + 3 + 2 + 8 = 14, plus 1 = 15 A 6 is required m the 
answei in the unit column, hence 1 must be added to the 14 to produce 
that 5 On the line leserved foi the balance put down 1 and cany 1 In 
the lO’s column add 1 (cairied) +6 + 2 + 1 which equals 9, plus 8 = 17 
put down 8 and cany 1 etc In this way two additions provide the 
answer, in place of two additions and one subtraction 
Combined Addition and Subtraction — ^Frequently accountants have 
to add long columns of figures containing both red and black ink figures 
It is not necessary to add each type separately and then get the differ- 
ence Instead, figures may be added in a smgle operation In the exam- 
ple below, proceed as follows 

$ 227 86 
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Staitmg at the top of the unit column, add 6 + 4 = 10, minus 2 = 8 
minus 4 = 4, plus 9 4- 1 = 14 minus 3 = 11 Put down 1 and cairy 1 
In the same \iay the other columns are added Whenever a led mk 
figure IS met, it is subtracted, and the addition then contmued with the 
black ink figures 

MULTIPLICATION —Short-cuts that have pioved of service m 
multiplying are 

1 Moling the decimal point 

2 Aliquot pnit multipljing 

3 Distributive law multiplying 

4 Left to right multipljing to avoid unnecessary handling of decimals 

Moving the Decimal Point — 

1 To multiply a numbei by 10, move the decimal point one place to 
the light 

Bvample 27 42 X 10 = 274 2 

2 To multiply a numbei bj 100, move the decimal point two places to 
tbs light 

Evample 287 66 X 100 = $28 756 00 

3 In geueril, if the multiplier is 1 followed bj any numbei of zeros 
move the decimal point to the light as many places as theie aie 
zeros in the multiphei 

Ei^ample 287 360 X 10 000 = 2 873,690 

4 To multiply a number bj 1 01 001 etc inov e the decimal point to 
the left in the mimber us many places ,.s there aie in the decimal 
multiphei 

Evumplcs 75 G X 1 = 7 60 

685 7 X 0001 = 06857 
1 0876 X 001 = 0019876 

To multiply a number hv 03 move the decimal point two places to 
the left and then multiply bj 3 

Example 4 76 X 03 = 0476 X 3 = 1425 

Aliquot Part Multiplication — Aliquot paits are of great help in per- 
forming many types of multiplication A numbei which is contained in 
10 m poweis of 10 an eien numbei of tunes is culled an aliquot part of 
10 01 of the coiresponding powei of 10 Thus 26 being contained in 100 
four times is 1/4 of 100 , 62 6 is 1/16 of 1,000 31/3 is 1/3 of 10 The 
fi actions 1/4, 1/16, 1/3, etc, aie cilled aliquot fractions As stated by 
Schlauch and Lang (Mathematics of Business and Emance) 

It IS to be noted that the fi actional equivalents of the aliquot parts have 
lunty foi their numciatoi and foi their denominatoi a figure equal to the 
numbei of times that the aliquot pait is contained m the given number 

When one of two numbeis to be miilliplied is an aliquot pait of some 
power of 10, it is oasioi to multiply by that power of 10 and then multi 
ply by the aliquot fraction 

1 To multiply 804 hv i") multiply by 1 00 and tal e % 

1/4 X 86,400 = 21 000 

2 To multiply 720 84 by 126, multiply by 1 000 and take % 

1/8 X 728,840 = 90 855 
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3 To multiply 36 876 by 626, multiply by 10,000 and taka 1/16 
1/16 X 358,760 = 22 422 5 

If inultiplieation by 1/16 or dnision by 16 seems difficult take Vi of 
% , 1 0 

1/16 X 368,760 =: 1/4 X 89 690 = 22,422 5 


Jig 16a presents a list of useful aliquot parts that may be used to 
flKorten multiplication and division (see discussion later in this Section) 
The illustrations below show how the table is used 


1 16% X $1 4239 = 1/6 X $142 36 = $23 73 Locate 16% m Eig 16a, at 
the head of the column appears the number 100 at t)ie extreme left 
the fraction 1/6 Hence 16% is 1/6 of 100, move the decimal point 
to the right two places and divide by 6 


2 

3 


by 12 

5/8 X 1S4 34 = 10/16 X 184 34 = 1/16 X 1 843 4 = 116 21 


Parts of 


Fraction 

10 

100 

1000 

10000 

1/2 

1/S 

1/4 

1/5 j 

6 

81/3 

25 

2 

50 

331/3 

26 

20 

600 

3331/3 

250 

200 

6000 

3333 1/3 
2600 

2000 

X/6 

1/8 

1/10 

1/12 

12/3 1 

125 

83 1/3 

16 2/3 

12 6 

10 

81/3 

166 2/3 

125 

100 

83 1/3 

1660 2/3 
1260 

1000 

833 1/3 

1/16 

1/18 

1/20 

1/26 

66 2/3 

625 

6 

4 

0 2/3 

6 25 

6 

4 

68 2/3 

62 6 

50 

40 

606 2/3 
626 

500 

400 


PlQ 16a Aliquot Parts 



Ratio 

Factor f 

Ratio 

75 

8 76 

11 26 

116 

13 1/3 

13 5 

13 76 

17 6 

18 

10 -1/4 of 10 

10 —1/8 of 10 

10 +1/8 of 10 

121/2-1 

10 +1/3 of 10 

121/2+1 

12 1 / 2 + 1/10 of 12 1/2 1 
20 -1/8 of 20 

20 -1/10 of 20 

18 75 

22 6 

23 1/3 

23 76 

26 2/3 ' 

27 5 

3125 

37 6 

41 2/3 

26 -1/4 of 25 

25 -1/10 of 26 

20 +1/6 of 20 

25 -1/20 of 26 

16 2/3+10 

25 +1/10 of 28 

25 +1/4 of 26 

25 ^1/2 of 25 

331/3+1/4 of 33 1/3 


Fro 16b Quasi Aliquot Parts 
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<3uasi Aliquot Parts —Frequently it la required to multiply by num 
bers that are not aliquot paits of powers of 10 but which can be bioken 
up into two or more numbers, each of which is an aliquot pait of in 
100, etc 01 of each other This is sometimes refeired to as the distribu 
live law of multiplication, le, mstead of multiplying one numbei bv 
anothei, the first number is multiplied by each of the paits into which 
the second was analyzed Fig 16fa shows some of these numbeis with 
suggestions for their handimg The following examples illustrate the use 
of this method 

1 84 628 X 136 = 84 628 X (126 + 10) 

84 028 X 126 = % X 84,628 = 10 578 8 
84 628 X 10 = 846 28 

Pioduct =r 11 424 78 

2 $460 76 X 25614 = $450 76 X (260 + 6%) 

460 76 X 260 = $112 687 60 (260 = % of 1,000) 

450 76 X 6% = 2 817 19 (6% = 1/10 of 100) 

Product = $115 504 69 

3 1 38241 X 37 6 = 1 38241 X (25 + 12% ) 

1 38241 X 26 = 34 60 (26 = % of 100) 

1 38241 X 12%= 17 28 ^2% = % of 26) 

Pioduct = 61 84 


In this problem multiplication by 12% is acoomplishod bj taking % 
of 34 56 This is of comae easier than taking % ot 138 241 


When the method has been well learned the analysis shown above 
is omitted, and only the products of each term by its multiplier iie set 
down and added Thus, 1,468 X 726, or 1 468 X (125 + 500 +100) is com 
puted 

182 260 
729 000 
146 800 
1 067 050 


If desired, the abo\ e multiplication can be reduced to two factors, thus 
1 458 X 725 = 1,458 X (625 + 100) 
oil 250 
145 800 
1 057 OoO 

Check for Multiplying —The most useful check for the acemaev of 
a pioduct IS to leveise the process The pioceduie is Divide the pioduct 
obtained by one of the numbers used as factors The quotient must be 
the otiiei factoi, if the lesult is coirect 
Left to Right Multiplication —Manj business calculations involve 
multiplication of numbeis containing many decimals Suppose $4 3219424 
js to be multiplied by 672 38 This would mean nine decimals to be 
pointed off m the answer Since accuracy is loquired only to the nearest 
cent, this means a useless expenditure of eneigy, since 6 oi 7 places are 
dropped in the final answer Left to right multiplication offers a con 
vement means of carrying only enough decimals to insure accuracy to 
the nearest cent m the product In this type of multiplication the mul 
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tiplier IS broken up into its component parts, that is, 672 38 becomes 
600 + 70 + 2 + 3 + 08 In the example below, the product is obtained 
by the conventional method while alongside the left to right multiplioa^ 
tion IS shown 


Multiply $4 3219424 by 672 38 


Conventional Method 
$4 3219424 
X 672 38 
346765392 
129658272 
86438848 
302535968 
269316544 
$2905 987030912 
$2 905 99 


Left to Right 
$4 32 19424 X 672 38 
2593 1662 432 1942 

302 5368 43 2104 

8 6438 4 3219 

1 2963 4321 

3456 0432 

2905 9807 

$2 905 99 


600 

70 

2 

3 

8 


The figuies foi the left to right multiplication are obtamed as follows 
Multiplymg by 600 consists of multiplying by 100 and then by 6 The 
former is effected by movmg the decimal point two places to the right 
Hence count two places and draw a vertical line to mark the location, 
of the decimal pomt m the answer as well as m the partial products 
Now count foui digits to the right of the veitical Ime and cross off any 
excess digits (m this case the last digit 4) Multiply m the usual way 
Next multiply by 70 (le, lOX 7) Hence move the original decimal 
pomt mentally one place to the right and count four digits to the right 
crossing off the excess digit (le, the digit 2), then multiply as usual 
Actually it is not necessai-y to move the decimal mentally and count 
four places, it is meiely necessary with each new multiplier to cross off 
an additional digit at the right 

The othei partial products are handled similarly to those above, and 
added after all multiplications have been peiformed Carrymg four 
places for the partial products insuies accuracy to the nearest cent 
Aliquot Parts Combined with Left to Right Multiplication — Further 
time savings are possible by the use of aliquot parts m combination with 
left to right multiplication 
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DIVISION —Several methods of shortening operations involving 
division may be used These are ^ 

1 Division by aliquot parts of 10 etc 

2 DiMSion through multiplication by reciprocals 

3 Long division continental method 

4 Long division by successive elimination of digits in divisor 

Division by Aliquot Parts —In the first example below division bv 

12 5 IS accomplished by first dividing by 100, then multiplying by 8 The 
same method is used for the other examples, the necessary information 
jn each case bemg obtained from Fig 16 

1 48 72 - 12 6 = 4872 X 8 = 3 8076 

2 $456 89 - 166% = $ 45680 X 6 = $2 74134 

3 667 46 26 = 5 6745 X 4 = 22 698 

These illusti ations point to the following mle which applies to true 
aliquot puts as well as to quasi-aliquot parts To divide by an aliquot 
part, divide by the basic power of 10, and then multiply by the aliquot 
fraction inverted 

Division Through Multiplication by Reciprocal — Division may be 
performed by multiplying by the reciprocal 



The advantages of the reciprocal method aie (Sohlauoh and Lang, 
Mathematics of Business and Finance) 

1 Multiplication is easier than division and less subject to error 

2 Piepaied tables of recipiocals are available 

3 Use of left to right multiplication is made possible 
12 182 67 - 4 367 


= 12 182 67 X 2205 


2296 


157 


1670 

0314 

9616 

3608 

5738 


Multiplication by 


2796 09# 


Fig 17 IS a page taken from Lang and Sohlauch (Selected Tables) 
These tables contain the reciprocals of all numbers fiom 1 to 10,000 
Thus m the above problem it was necessary to look for the reciprocal 
of 4 367 The number actually looked up was 4357 and an adjustment 
was made to compensate for the shifting of the decimal point The rule 
may be stated as follows Moving the decimal point in the number col 
umn to the right, shifts the decimal point in the leciprooal column an 
equal numbei of places to the left, and vice versa 
Number Reoiproi al 

4357 0002296157 

435 7 002296167 

4 367 2296157 

004367 229 6167 

436700 000002296167 
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Tlie Jollowmf, example shows the extieme ea«e of tins method of 
Sion thioiigh multiplication If it is lequiied to find the quotient to +1' 
decimals m the pioblem below, proceed as follows to two 


5 8064 - 42 79 



Multiplication by 006 and 0004 is not necessniy as the lesults fall 
beyond the fouith decimal place ^ 

In all cases wheie it is necessaiy to expiess a senes of figures as per 
centages of a common base, multiplication b> leciprooals repiesents a 
considerable time savmg Thus in expiesSin^ figures on a profit and loss 
statement as peicentages of sales, it is easier to find the reoipiocal of 
the sales figure and then multiply this successii ely by the cost of sales 
gross profit, etc The same is true wheie depaitmental distributions 
occur (See discussion latei in the Section ) 

Experienced calculating machine opeiatois make use of this principle 
Repeated divisions with a common divisoi aie avoided and oontmued 
multiplication substituted instead This saves constant resetting of keys 
and clearing of dials 

Continental Method of Division —Under the conventional method 
the partial quotient is multiplied by the divisoi, the product wiitten 
down undei the dividend then subtracted The multiplication and sub- 
traction may, howei er, be performed in a single operation by adding to 
the product a number sufficient to produce tho required number m the 
dividend An illustration will make this clear 
Dnide 024 637 62 by 438 2 


(a) Conventional Method 
624637 62 - 438 2 = 

6246376 2 - 4382 = 1 426 40 
4382 


18643 

17528 


23038 


20202 

17S28 

27340 


(b) Continental Method 
624037 62 - 428 2 = 

6246376 2 - 4382 = 1 425 46 


11107 

23936 

20202 

27340 


Explanation of Continental Method— The first partial quotient 
(6246 - 4382) is 1 Now multiply this by 4382 and add enough to pro- 
duce 6246 Thus, stalling in the unit place, 1X2 = 2, plus 4 = 6 Put 
down 4 1X8 = 8, plus 6 = 14 Put down 6, carry 1 1X3=3, plus 
1 (carried) = 4, plus 8 = 12 Put down 8, cairy 1 1X4 = 4, plus 1 
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(catned) — 6 plus 1 — 6 Put down 1 The remamdei is 1861 In the 
same way all the other remaindeis are obtained 


Division by Successive Elimination of Digits of the Divisor —Tina 
method is useful when a hmited number of decimal places m the quo- 
tient IS needed, and the divisor has a considerable number ot digits 
Then, mstead of bringing down" additional digits of the dividend cut 
off a digit from the right of the divisor If a digit less than 5 is cut off, 
the digit to the left of the one out off remains unchanged If the one 
out off IS 6 01 moie, the digit to the left m the divisor is increased by 1 
1 Divide 697 364 by 2 137024 finding the result, correct to two deci 
mal places 

Fust move the decimal point 6 places to the right m divisor and divi- 
dend, m Qidei to fix the decimal point in the quotient Continue the 
division to three decimal places, and drop digits of the divisor instead 
of supplymg zeros m the dividend 

697364000 - 21^!^= 326 188 = 32010 


When 4 and 2 are eliminated from the right of the divisor, the next 
digit to the left is not changed When digit 9 is diopped from the divi- 
sor, digit 7 to the left is changed to 8 etc Evidently the labor of 
multiplying the divisor and subtracting to find the next partial dividend 
becomes less as the number of digits in both becomes less 

2 Find the actual average naan hour rate for the overhead in a depait 
meat, the standing orders total $14,708 23, the direct laboi lioure 
amount to 12 626 


132284 

4010 

1872 


(Divide by 213792 
f “ 213791 


3 % 

$14798 23 - \p%ji = $1172 
2172 iDnidrbFl203) 

909 ( " 126) 


Ratio and Proportion 

RATIO DEFINED —The ratio of two numbers is the quotient of 
the first divided by the second Thus, the ratio of 10 to 2 is 5, the ratio 
of 2 to 10 is Vt Ratios are usually radicated by a fraction line, a colon, 
or a division sign 

Examples -^=6 21 7 = 3,4 - 28 

Ratios are frequently employed jn cost accounting as in mahing de- 
partmental expense distributions (see examples below under Propor- 
tional Distribution) 
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PROPORTION DEFINED —A piopoition is an equality of ratios 
1 e if the ratio of one pair of numbers is equal to the ratio of another 
pair of numbers, the two pans are said to form a propoition Sinoe 
13 3 = 100 25, the niimbeio 12, 3, 100, 25 foim a proportion Evidently 
both ratios equal 4 ^ 


1 3 21 = 2 14 both lutioa = ^ 

2 $10 12 = 5 1 


Note that only like things can be compaied, ns in the last example 
The ratio of^= 5 is an nbstiaet numbci Howevei, the ratio of the 
number of dolhis to the number of men in a pioblem may be found 
An effectne way of niiting a piopoition is as follows 


0 10 


The pioductb of diagonally opposite pans of numbeis in a proportion 
are equal each pioduct in this case being 150, obtained by cross- 
multiplication 

Direct Proportion — A diiect proportion results fiom t\io sets of num- 
bers so lelaled that an mciease oi decrease m one is accompanied le- 
spectiiely, by an inciease or dooiease m the othei Thus at a fixed price 
pel yard the numbci of yards sold and thou cost are diiectly related 

Finding Missing Number in Proportion —If any thiee of the num- 
bei's m a piopoition aie known, tlie foiuth oi missing niimbei may 
easily bo found In the examples below, the missmt, number is indi- 
cated by the lottei x 

Examples Find the missing numbci s in each of the following proper 
tioiis expicssmg each lesult to the same number of decimal places as the 
nunibei just aboie it 


2 


w . 072 

2 8 283 

Multiply iii„ both aide^ by 2 8 
072 X 2 8 _ 2010 _ „ 
283 “ 288 

6 28 _ 147 
te 376 
_ t76 X » 28 _ 


Unknoivn quantities on the right-hnnd side of the proportion may be 
sohed in exactly the sune maniioi by intci changing the loft and right 
sides ancl sohing nicoidmg to Example 1 oi 2 above 


Application of Proportion to Cost Calculations — 

Example 1 If 3% yards of matiiml SIS nt a total cost of $141 are 
leqytired for a unit ot pindiut hnd the mateiial cost in producing 678 
units The proportion is foimed ns folloyys 

3% 141 = (678 X 3%! » 
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Beversing the pioportion, and -nritint it m fractional form, 
2373 . 7/2 


Using Example 2 above ai 


Example 2 In preparmj. a flexible budget, it is found that at 45% of 
normal capacity the diiect labor payroll m Department X is 317 Emd 
the direct labor at 85% of noimal capacity 
1317 _ 45 
® 65 

Inverse Proportion —An inverse propoition exists when two sets of 
quantities are so related that an inciease m one is accompanied by a 
decicase m the othei Thus if men and machines are about equally effi- 
cient and a definite job is to be done, the more men are put on the job, 
the less the time requiied to finish it 
Example 1 If 6 men turn out 600 units of product in 9 days how many 
men should be employed to finish 600 units of the same product m 4 days? 
Evidently the more men the less time it tabes The proportion is inverse 


2nd No Men 1st No Men = 1st No Days 2nd No Days 


how long should it take 16 men 
units’ Evidently with more me 
inveise proportion 


same emoienoy to produce the oil 
time IB less Iheiefore this is a 

15 12 = 6 


= l^=4day8 


Proportional Distribution — ^In many business situations, a lump sum 
IS to be distributed over a number of items m proportion to certam 
fixed or agreed ratios Hence a number is divided in. pioportion to two 
or more gn en numbeis when its parts bear the same relation to the 
number as the given numbers beai to their total This may be expressed 
as a continued proportion 

a6cde = 236 8 11 


Hence if the number 210 is to be divided in the above pi oportions 
the fundamental operation is to total the given numbep (2 + 3 + 6 + 8 
+ 11 = 30) and to find successively 2/30 X 210 3/30 X 210, 6/30 X 210 
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and so forth TIil number 210 is thus distributed into the parts 14 91 
42 56 and 77 It should be noted that in the piopoitional distnV,i,+. ’ 
this relationship also will hold tiue 2/14 = 3/21 = 6/42 = 8/56 = iim 
As a matter of piactical convenience the fundamental operation cna 
be restated as follows Divide the numbci (210 in this case) bv tlw 
total of the given numbeis (30) and multiply this lesult suooessiv elv bv 
the given numbeis This foim of solution is moie economical when the 
numbeis aie Inige and the distiibution extensive If the lequued divi 
Sion does not come out ev enly it should be carried to a sufficient num 
bei of decimal places so that the final results will give whatev er aeoura™ 
IS needed, le , lie nest cent, newest dollai, newest inch and so forth 
Example Distiihiite a heat expense of $1 542 ' ' 

area of the v uioiis depaitmeiits 
Dcpnitiiient A 
Dcpaitmcnt I! 

Depaitnicnt t 
Dcpaitmcnt I) 

Total 


accuracy 
1 forth 
the basis of the floor 


Dcpaitment A 
Dcpnilmiiit D 
Dcpaitmcnt C 
Dcpaitmcnt D 


X $1 642 = $ 250 73 
^X$1 642 = 300 88 

j»X?1 642 = 401 17 

^X$I 642 = 589 22 

1.1 542 00 


Using the second method described above the piooecUiio is to find a heat 
ing cost per squaic foot and to multiply this unit cost successively by the 
area of each depaitmcnt 

Cost pel sq ft = 1 125360 

Distiibiitions 

Depaitmcnt A 2,000 X8125360 = $ 250 73 

Depiitmciit B 2 400 X 125306 = 300 88 

Depaitmcnt C 3 200 X 125360 = 401 17 

Depnitment D 4 700 X 125366 = 5811 22 

$1 542 00 


SIMULTANEOUS EQUATIONS —Sometimes in making service 
department distiibutions, it is found that each of a group of seivice 
departments miis-t bear a portion of the expense of every othei depart- 
ment Such dopaitmonts are mutually interdependent and are said to 
create a vicious circle In oidor to close any one departmental account 
its total exiiense must be known This, however, is impossible unless all 
other departments have fiist been closed Simultaneous equations offer 
one method of solution for this typo of problem (For complete dis- 
cussion of other types of solutions, see Section 18 on Overhead Distribu- 
tion) 
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Method of Solution The most commonly used method is to elimi- 
nate unknowns bj adding oi subtracting equations, teim by tcim, after 
makmg their coefficients ahke, until only one lettei remains in an equa- 


liicct Cliaiges 
$ 3 700 
4 400 
2 300 


I distiibiited as follows 
Depaitment D 
To A 


Producing Department A 
Producing Department B 
Service Department C 
Seiviee Department D 
Total 

The service department expenses a 
Department 0 
To A 40% 

B 30% 

D 30% 

® direct and redistributed expense lu Dept C 

d = Total direct and redistributed expense in Dept D 
c = 2 300 -b 20d 
d = 1 800 -b 30c 

(1) o-20d = 2 300 

(2) - 30o + d = 1,800 
Multiply (2) by 2 and add to (1) 

c- 2<i = 2 300 
— OOc + 2d =: 300 


04o 


= 2 0( 

= $2 829 70 


Prom d = 1 800 -b 3c 


b 848 94 = $2 048 94 
Dppaktment a 


$3 700 00 
) 1 131 92 

) 1324 47 


Depahthbisw B 


$4,400 00 
) 848 93 

;) 794 68 

$6 ois I 

Dbpabtment 0 


Distribution 
To A 40% of total ( 

B 30% » “ 

D 30% " " ( 
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Dppabtmen't D 


$2 048 04 


Disti ibution ■ 

I Si. a »3M4, 

30% - § ™« 

. $ 2048 ^ 

Example 2 The following piobkm is taken Horn Moreland 
(Accounting for the Petiolemii Indus trj ) The tot il expenses 

seiviee clearing accounts in a ceitnin moceas nlnnt 
been made to the other accounts nithm this gioup are arfollon"s^''"‘'® 
Steam plant expense o r,. 

Pumping phut expense ^ 

Wntei plant expense 

Electric plant expense 5ni 

TO 

Tho expenses os aboie shonn nie fniilv allocable to oeoi, n+i, 1 , 
all other depnitmtnts and piocess costs in the folloning ratios* 


Plants 

Steam 

w"atti”*’ 

Electric 


Pumping Wntei Electric All Other 


Caldiliite the scnice department expenses ehaiceable to the ntbo,. ,1- 
pnitmciit piotcsscs and submit Itdgei accounts of all departments 

Let 8 = Total including allocation from othei serv 

p = CoiiLsponding pumping seivicc total 
10 = Coriosponding natei senito total 
a = Coiicspoiidint clectiie sen ice total 


Tlion from the table gnen 

8 = OOp + 22 1(1 + 05e + $523 

n _ OBo 03 10 d 


= 04s + I7p + 


lOB 


19s + 03p + 02io+ 201 

e?/t‘?lm Mlars“on ke 


U) 100s — up — xato — 5e 

o “ ?* + - 3io - 18s 

2 ~ + lOOio 

(4) — lOs — 3p - 210 +100e 

Multiplj (1) bj 20, and add it to (4) 

2,000s - 180p - 44 O 10 -lOOc : 

(4) — lOs — 3p - 2»o +100e i 


$52 300 
17 000 
10 000 
20 100 


(A) 1,981s — 183p - 442io 
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Multiply (1) by 18 and (2) by 6 and subtract 


1 800s - 162p - 39610 - 


__ 


—40* + 600p — 15io — 

OOe 

= 

86 000 

(B) 1,840s - 662p - 381io 


= 

866 400 

uply (B) by 100, and (3) by 381, and 

. add 



184,000* — 66 200p — 38 lOOio 




-1 624s — 6 477p +38 lOOio 



4 038 600 

(C) 182 476* -72,677p 


= 

80 678 600 

tiply (A) by 100, and (3) by 442 and 

add 



198 000s — 18 300p -44 200io 



106 610 000 

-1 768s - 7 514p +44 20010 


= 

4,686 200 

(D) 196 332* -25 814P 


= 

111295 200 

ide (D) by 25 814 and (C) by 72,677 

then subtract 

7 60564s - p 



4 311 427 

2 51078s - p 


= 

1 233 034 


e next to tbe last equation, 

251078* -p= 1233 034 
1516 61 -p= 1233 03 

p = $ 282 68 

- 4s— 17p + 100io= 10 000 

-241616 -4805 50 + lOOio = 10 600 
10 = $ 178 2: 

)i 

- 10* - 3p - 2to + lOOe = 20 

-11,476 76 - 848 04 - 366 44 + lOOe = 20, 
e = $327 81 


Diiect Charges 
Pumping 
Water 
Electric 


Steam 

$ 523 00 1 Distribution 
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INTERPOLATION — Mimj types of infoimation involving mathe 
matical cnkulations hue been woiked up into extensive tables fiom 
which lesults can be lead without Ihe necessity of peifoiming or even 
undci'sitanding the fundimoutal mathematirs imolvcd Examples oI 
such tables are those foi squaie loots of nutnbeis, logaiithms, compound 
intoiest functions, and bond tables E\en the most extensue of these 
tables, howovei, often fail to gi\e the lequiied information direotiy 
suico the leidings sought fall between the leadings given in the talile 

When a desiied item falls between two items of a table being used, its 
value can bo found with sufficient accuracy foi practical purposes by a 
process called interpolation Inteipolution in a table means finding the 

■value of a required item which lies between two items in the table 
Examples are giv en below 

Example 1 Piom Pig 18 find the reciprocal of 4265 6 The table sho'wa 
the leoipiocah of 4206 and 4266 It is therefore assumed that the reoip 
rocal of 4205 5 is halfway between the two given reciprocals 

4265 = 0002344668 

4266 = 0002344116 

Tabular Difference 550 

One half = 2T6 

Therefore the leciprocal of 4265 5 is 0002344606 mums 276 = 0002344391 
Note that the luoportioii is inverse i e as the number incrcaBes, the re 
cipioeal dcii oases 

Example 2 hind the iicipiotal of 44337 Fiom lug IS, lead the re 
oiprooals of 4413 and 4434 

4433 = 2 255809 

4434 = 2 265300 

Talralar D iff ei once 500 

Requned inteipolation 609 X 7 


= 356 
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The requipd reciprocal lies 7 o£ the distance between 4433 and 4434 
““d deduct the result (350) flora 

2 256809, the answer IS 2 255453 

For interpolation in logarithm tables, see disciisMon latei in this seo- 

Wainiug The results of these interpolations are not correct m an abso 
lute sense because the method of interpolating assumes that the \alues of 
the tables change along straight lines between table readings -nhereas the 
true leadings rail along a curved line For moat practical purposes how 
evei the error is negligible 


Logarithms 


logarithms DRFINRD — ^The logaiithm (or log) of a number 
IS geneially defined as the powei to which 10 must be laised to pioduoe 
that number Thus the log of 100 is 2, because 10® = 100, the log of 
10000 IS 4 because 10“* = 10,000 As a backgiound for fuithei disoit=sioii 
the following tabulation will be useful 


0001 that IS the log of 


0001 = -4 
001 = -3 
01 = -2 


This table can of course be extended up or down indefinitelj 


The next step is to consider the significance of fractional oi decimal 
poweis of 10 such as 10^ oi 10®“®* *''® It is obiioua that the value of 
10* ®® lies between 10* and 10® and therefoie between 10 and 100 (It 
is 17 783 ) Likewise 10® “'* *■*- lies between 10® and 10“ and theie- 
foie between 1,000 and 10,000 (It is 2 826) These relationships may 
be restated as follows The log of 17783 is 126, the log of 2,826 is 
3 451 172 

Fiom the foiegoing it should be clear that the logs of all numbers 
other than the even powers of 10 will consist of a whole number and a 
decimal The whole numbei part of each log can be deteimmed by 
inspection The decimal part of the log can be determined piactioably 
only by inference to a log table 


LOG TABLES— Log tables are pubbshed as appendices in many 
mathematics books, and as separate volumes Commonly available 
tables aie earned out to six oi seven decimals and provide sufficient 
acouiaoy for ordinary purposes Tables up to twenty oi moie decimals 
are used foi oeitam purposes The logs of ceitam especially important 
numbeis such as typical inteiest lates aie often given m special tables 
to a considerable numbei of places Langer and Gill (Mathematics of 
Accounting and Finance) give 16 place logs of 240 interest lates (m the 
form of 1 + i) running from 1 00026% to 1 10000% Kent’s tables (Com- 
pound Interest and Annuity Tables) give 10 place logs of 168 fractional 
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interest rates (in the foim 1 + i) for the most commonlv useful > ^ 
fiom 1/20 of 190 to 10% Good tables of logs commonly available^*^® 
Chambeia’ and Vega’s. ® “*'6 

The usual form of 7-place log tables (see Fig IS for sample unir i 
lists the hrst foui digits of the numbei down the left margin of 
page the last digit of the number acioas the top of the page and th 


1 the body of the page Suite the far^-t two 01 three digits it 
itisaa repent for considerable langes, they are often placed ” 
a spool il column at the left and shown only when they change 

FINDING THE LOG OF A NUMBER— By leference to tl 
sample page shown the technique of finding the log of a numbei rnn 
be illustrated Find the log of 10 326 I ook down the numbei column 
at the left to numbei 1032 and along ita line to the column headed fi 
The numbei 9321 togethei with the fiist thiee nonicpeated digits at 
left gnes the complete mantissa, 013 9321 The whole number pait of 
the log (its characteristic/ is 4 since the numbei 10 326 lies betwoon 
10 000 and 100000 Thus the complete log is 4 013 9321 If the number 
had been 1,032 6, the process of finding its log would have been the 
same, since it is composed of the same sequence of digits except that 
its clmrnctenstic would ha\e been 3 and the lesultmg log 3 013 9321 
In the table, the light ruling abo\ e the Inst foui digits of some of the 
mantissas indicates that those foui digit- iie to be used with the non 
repeated digits on the next lowei line Foi instance, the log of 103fi2 
IS 4 015 0243 , the log of 104 26 is 2 OIS 1177 
Finding the chaiacteiistic foi numbeis lo=s than 10 and foi deoimala 
IS siraph an extension of this piotoss us is seen by an inspection of the 
following 


log 10 326 
log 1 032 


= 4 013 0321 

= 3 013 9321 

= 2 013 0121 

= 1 013 9321 

0120 = 013 0321 

10326 = - 1 -t- 013 0321 

010120 =- 2 -1- 013 9321 

0010320 = - 3 013 9321 

00010326 = - 4 -t- 013 0321 


ir 9 013 0321 - 10) 
irSOlS 9321 - 10) 
>r7Q13 0321 - 10) 
>1 0 013 9321 - 10) 


Log 010328 can be wiitten m the two methods shown or as 
— 1986 0679 all thiee methods being mathematically identical The 
method of showing it as 8 013 9321 — 10 is the easiest to handle in actual 
calculations It is safest to deteimmc the cliaiacteustio in each case by 
reference to the fundamental concept of the powers of 10 Many pei 
sons, howexei, piefei an aibitraiy lule of thumb foi the piupose Here 
IS one thatxvoika Foi whole numbeis, the chaiactenstio is always 1 less 
than tho numbei of digits lift of the decimal point, foi decimals the 
characteristic is minus m sign (the manti-sa lemammg positnc) and its 
absolute salue is one more than the number of zeros between the 
decimal point and the first significant digit 


INTERPOLATION — When it is necessary to find tho log of a 
number which is not guen diieetly m the table, recourse may be had 
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to interpolation Find, for example, the log of 103,266 in the sample 
log table given The table gives duectly the mantissa for 103 260 
which IS 013 9321, and for 103,270, which is 013 9742 Smoe the selected 
number lies half-way between 103 260 and 103270 by the general rules 
of interpolation its mantissa will lie half-way between the mantissas of 
those numbers and maj be calculated as follows 


013 9321 + 1/2 ( 013 9742 - 013 9321) = 013 9531 

Havmg found the mantissa, the characteiistic is determined and the 
complete log is 6 013 9631 Similarly, it may be assumed that the log 
of 103,263 lies 3/10 of the way fiom log of 103,260 to log of 103,270 
The calculation is as follows 


013 9321 + 3/10 ( 013 9742 - 013 9321) = 013 9447 
and the complete log is 5 013 9447 

The differences between successive mantissas on the sample page 
vaiy from 435 to 413 Most log tables include on the maigms of the 
pages small tables of proportional paits to facilitate the calculation of 
the mteipolation The excel pt given is illustrative For the number 
103,263 the mantissa (using the table of proportional parts) is calcu- 
lated as follows 


013 0321 + 0000126 = 013 0447 


2 

3 


6 

7 

8 
9 


P P 
421 


126 3 
168 4 
210 5 
252 8 
294 7 
130 8 


FINDING THE ANTI-LOG —Fmding the number whose log is 
known (i e , the anti-log) is the reveise of the process of finding the 
log when the number is Imown 

Example Find the anti log of 2 018 0135 Referring to Fig 18 the giv on 
mantissa of 018 0135 is found to lie between the tabulated mantissas of 
017 9927 and 018 0344 coiresponding to the numbers 10423 and 10424 
lespectively By computation moreover the given mantissa is found to 
be about half way from one tabulated mantissa to the other The desired 
value IS accordingly half way from 10423 to 10424 oi 104235 The final 
step IS plating the decimal point Since the given characteiistic is 2 the 
number is 104 236 

With a chai actenstie of zero and the given mantissa of 018 0135 the 
anti log IS 1 04236 Given the logarithm 7 018 0135-10 the anti log is 
00104236 

USING LOGS TO SOLVE PROBLEMS— The use of logs in 
solving problems depends entmely on knowledge of the laws of ex- 
ponents or powers These laws may be demonstrated by setting up a 
series of parallel illustrations simple enough to be checked by actual 
arithmetic calculation 
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Case I To multiply numbers 

(a) X =: id'' (by the laws of algebra) 

(b) 2“ / 2-* = 2« u e 4 X 16 = 64) 

^ = 10’ / e 1 000 X 10 000 = 10 000 000) 

(d) 10< X 10* “1* >'»a == 108 018 0708 _ 1 044 ^’gg* 

(i e, 10 159 X 102 83 = 1 044 649 97*) 

* Tlieie may be a slight error if 7 place logs are used for figures as largo as these 
The rule illustrated by this demonstiation is as follows To multiply two 
or moie numbeis add their logs and find the anti log 
Case II To divide numbers 

(a) w® — = (5“ (by the laws of algebra) 

(b) 2»-2* = 28(ie 32-4 = 8) 

(c) 108 - lO-* = 10* (i e 1 000 000 -10 000 = 100) 

(d) 10* 818 8*^8 - 10’ 818 8300 _ IQ- 008 8040 - IQO 7613B 

(i e , 1 045 5 - 10 376 = 100 76137) 

(e) 10’ 816 0300 _ 103 010 3840 = IQT 000 7000-10 _ 009924440 

(i e , 10 376 - 1 045 5 = 009924438) 

The rule illustrated by this demonstration is as follows To divide one 
number into another, subtraet the log of the divisor from the log of the 
dividend and find the anti log 
The subtraction of the log is handled as follows 

1 016 0300 11 016 0300 - 10 

either - S 010 3240 oi - 3 019 3240 

- 2 003 2940 7 996 7060 - 10 

-10 


7 996 7060 - 10 

This log cannot be read from the sample page of logs 
Case in To raise to a power 

ibl 

(10^)* = 10* *- = 103* 

^103 017 8677)3 crlOOOt 

[le (1042)3 = 1131366,088] 

The rule illustrated bv this demonstration is as follows To raise any iiiim 
bei to a powei multiply its log by the exponent of the power and find the 
anti log 

Case IV To find a root 

(a) it’* = »’*+3 = a* (bythelawsof algebra) 

(b) •^^ = 28t3 = 2* = 4 (ie,*yT4 = 4) 

(c) -C'^l08 = 108*'‘=10» = 100 (le 100 000 000 = 100) 

(d) 105 480 6700' _ 108 '‘»8 BTaO + B _ IQl 001 310. = 12 34 

(i e , 286 138 = 12 34) 

The rule illustrated by this demonstiation is as follows To find the root 
of any number divide the log of the number by the index of the root and 
find the anti log 

Case V Successive calculations When the solution of a praetioal pro^ 
lem requires several sueeessiie calculations the final result may otten oe 
determined by a careful manipulation of the logs without the necessity of 
finding the anti logs for partial solut ons 
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Example 1 Find the i.apacit\ in gallons of a cylindrical tank witV, 
diameter of 167 5 inclies. and a height of 85 3 inches The 
quires finding the \ohime of the tank in cubic inches by the formiif 
height X 25 X square of the diametei X jt and dn iding this bv 231 ii, 
cubic inches m a gallon Setting this up foi calcuhitiou ^ 

85 3 X 25 X (167 5)- X 3 1416 
231 

The solulioii by use of logs foi the sueces&no opeiations is 


(log 167 6 = 2 224 0148) 

2 X log 167 5 
log 3 1416 

log of entire numeiatoi of fi action 


log 


231 


log of solution 
lo^ of solution n 


13 910 4575 
3 010 4575 
8 130 87 gallons 


10 


Mitten 

a (anti log 3 010 4575) 

Example 2 The calculation of the gcometiic aaeiage of ten numbeis 
leqinits the finding of the modiict of tho ten miiiibeis and then the extrao 
tion of the lOtli loot ol the pioduct Using logs this is acoomplished as 


log 10 = 1 204 1200 

log 18 = 1 255 2725 

log 10 = 1 278 7530 

og 10 2 = 1 283 3012 

og 10 0 = 1 203 2501 

og 10 0 = 1208 8531 

og 20 = 1 301 0300 

og 20 6 — 1311 7530 

og 21 = 1 322 2103 

og 21 - 1301 7278 

o„ of the pioduct = 12 000 2875 

og ot the 10"' loot = 12 000 2876 - 

10"' root = gooinctiie nveiage = 19 54 4- 


Slide Rule 

SLIDE RULE DEFINED— A elide lule is a calculating device 
based on logiiuthms It can be used foi oiiginal computations m which 
thiee Ol foul digits m the lesult are suflicient and for checking oomputa 
tions otheiwise made Calculations involving multiphontion dmsion, 
powtis, and roots aio ppifoimcd avith its help (Fig 19) 

This insliiunont can be used foi chciking a payioll at any late per 
houi, for sohmg any pioblcm solvable by piopoiLion, calculating inter 
est, di'.count, or poieentuge, com citing foreign money to eqimalent 
domestic monej, any mcisiue to a related inonaiiie, etc Its gicat ad 
vantage is tint the toniputntions aie made almost instantly by simply 
ino\mg Uie slnh back and forth In continued multipho ition or division 
intermediate paitial lesults need not be read and the final lesult can be 
obtained without such reading of Jesuits of intounediate piocessos 
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SCALES OF THE SLIDE RULE— The ordmaiy slide lule has 
foui piiucipal scales on its face, u&uallj called the A B, C and D scales 
(Fig 19) The A and B sciles aie subdmded in the same way, and 
the C and D scales aie also subdivided alike A and B scales are 
repeated scales, each half lepiesenting a full scale, and being one half a' 
long as a C 01 D scale 

Any one of these scales may be used to represent any real number 
of the numbei s\stem, eithei eaactlj oi appioaimately The fiist (left) 
digit of the numbei is lepiesented by one of the ten majoi diiisions of 
the scale The second digit from the left by one of the second order of 
diMSions follow mg this selected majoi dinsion, and so on 
Foi exiinple, in Fic 20, lendmg fiom left to right o\er the scale, the 
large digits punted at the points of diiision may be designated as 1 2 3 
10 , 01 10, 20, 30, 40 100 oi 100 200, 300, 400 1,000 By 

showing ten inajoi dnisions, and the ne\t oidei of divisions (10 between 
each two of the niajoi diiisions), it is possible to pick out exactly the 
first two digits of nn\ number, oi any numbei having the fiist two digits 
other than zero, followed by any numbei of zeios In other woids a 
slide rule gues only the sequence of digits, without the decimal points 
Reading the Scales — In Fig 20 the position on the scale pointed out 
Ij the fil^t allow on the left may be lead 13, 13, 130, 13 000, etc 
Similarly, the second aiiow points to a scale ditision following the large 
2 and is foin second oidei units beyond 2 This position indicates a 
numbei whose fiist two digits aie 24, and may be lead 34, 24, 24. 240 
etc, depending on the mtuie of tlie computation Note that second 
ordei duisions aie shown between laige 1 and large 2 and between laige 
2 and laige 3 but not between the leinaming first oidei divisions In 
Fig 20 the tlind airow fiom tlie left is pointing exactly at the position 
which lepiusents 45, 45 450, 4,500, etc 
Spacing between first ordei digits 2 and 3 and between 3 and 4, shows 
all second order divisions by long stiokes oi oioss lines on the scale 
The space is too small to show all thud oiclei divisions between these 
second oidei divisions Each two digits of the third oidei aie indioated, 
howev er 

On the C and D scales from left digit 4 to left digit 10, only every 5 
units of the third oidei are shown by the smallest spaces 
Relation of Scales to Logarithms —The scales of a slide rule really 
represent a log table in graphic foim Since the mantissa of log 1 is 0, 
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the first order digit 1 is 0 distance fiom the left end of the spalo 
Since the mantissa of log 2 is 301030, the distance fiom 1 to 2 leprssents 
301 of the length of the entire scale Similarly, the distance fiom 1 to ^ 
IS 477 of the length of the scale, because mantissa of loir 3 inir 
etc = 477121 (Fig 21) ® 


MULTIPLICATION BY USE OF SLIDE RULE -To multmlv 
two numbers their logs are added Since the distances to numbew 
on a slide lule scale lepiesent the mantissas of numbera scoied there 
multiplication may be accomplished by adding line segments on the 
slide lule Fig 22 shows multiplication of IS X 2 Set left index of C 
over 15 on D scale, then go to 2 on C, and under it lead 3 (le 30) 


In many cases of multipljing the sum of the mantissas of the nutn 
ben multiplied is gieatei than I In this case if the slide is moved to 
the right, the multipliei is oft the C scale to the light, and in this posj 
tion the pioduct cannot be lead When this happens set the light index 
of C ovei the multiplicand on D, go to the multiplier on C, and diop 
down to pioduct under it on D Thus, multipljing 3 by 6 is aooom 
plished as m Fig 23 

Note that when the slide is placed as shown, the product of 3 multi 
plied by 6 6, or 4 may be lead On D, undei large 6 is IS, undei 4 la 
12, and under 6 is found 16 


Fixing the Decimal Point in Product — If when the pioduct is oh 
tamed, the slide piojects to the light the cliaiactenstic of the log of the 
pioduct IS the sum of the chaiacteiistics of the logs of the numbers 
multiplied 

Example Multiiily 15 by 175 

Setting left index of C oi ei 16 on D, imdei 175 on C lead 2625 on D 
The slide projects to the light 


Oharaeteiietic of log 
Cliaiactenstic of log 
Ch iraetei latic ot product 


Therefore theie are four digits to loft of decimal point The answer 
is 2025 

If in multiplying, the slide must be moxed to the left to be able to 
read the product on D, it means that the sum of the mantissas of the 
logs of the numbci-s is gieatei than 1 and therefore the sum of mantissas 
of logs of the numbers must be increased by 1 
Example Multiplj 85 bj 33 


Setting right index of C oi er 86 on D, under 33 on G read 2S0 +, with 
the slide piojectmg to the left 


Characlcriatic of log 85 = 1 
Chaiaclenatic of log 33 = 1 
Charactciistic of pioduct =3 (le 


2 + 1 ) 


There are 4 digits in the product Since right digit 5 by light digit 3 
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Continued Multiplication — The ninnei of the shde rule with its hair- 
line makes continued multiplication easy Suppose the product 14 X 
13 X 70 IS desiied Set the left index of C over 14 on D, and move 
luniier so that the hair-Ime crosses 13 on C This marks on the D scale 
the pioduct of 14 X 13 Now pull the slide to the right bimgmg the 
lett index of C under the hau-hne Move the light index of C under 
the hair line, and lead the digits 1234 on D under 7 on C As the 
chaiactenstics of the logarithms of the factors are 1, 1, 1 and theie is 1 
to cany (slide moved left once), the characteristic of the product is 4, 
hence there axe five digits to the left of the decimal, and the product la 
12,740 


DIVISION BY USE OF SLIDE RULE — ^Division on the slide 
rule is performed by subtracting line segments which is equal to sub- 
tiactmg the mantissas of the logs of the numbeis The piooedure is to 
select the dividend oi numeiator on the D scale, then set the divisor 
or denominator on 0 over the dividend on D , read the quotient under 
1 of the C scale 


Example 1 In dividing 8 by 4 when the dnisor 4 is set above 8 on D 
the left index of C remains above D Under it read quotient 2 Note that 
the slide projects to the right in Fig 24 


Fixing the Decimal Pomt in the Quotient —Subtract the character- 
istic of the log of the dnisor fiom that of log of the dividend If the 
slide piojeots to the right the difference is the chaiacteiistio of the log 
of the quotient If the shde projects to the left in performing the divi- 
sion 1 educe this diffpienoe by 1 in oidei to find the characteristic of 
the log of the quotient 


Example 1 446 — 31, slide projects right 

Characteristic log 445 = 2 

dial actenstic log 31 = 1_ 

Characteristic log of the quotient = 1 
Therefore the quotient is 14 34 


Fm 24 Division oi 


Example 2 2 3 — 032 The digits of the quotient are 719 and the slide 
projects to the left in dividing 

Characteristic log 2 3=0 

Characteristic log 032 = 2_ 

Characteristic log of quotient =1 [0 — (—2) — 1 = + 1] 
The quotient is 71 9 approximately 
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Continued Multiplication and Division— The appioximate result- 
correct to three digits, can be found by the slide rule in such examnlpn 
aa the following “ 

Tind the value of the expiession 

a 7 X 45 X 155 
a 2 X 48 5 X 12 6 

Using the runnel as described undei continued multiplication the 
product S 7 X 46 X 166 is obtained This lesiilt is then divided by 92 
the icsulting fiist quotient by 48 5 and the second quotient by 126 
Undei the left indei. of C lead the digits of the final result 1, 0, 8 8 
To fi\ the decimal point, indicate m the nuniei itoi and denominatoi the 
chaiacteiisties of the fnctois To these both in the numeiatoi and the 
denominatoi, add 1 foi each time the slide piojects left m cairying out 
the opeiations In the example above, the slide piojeoted left once in 
the diiidend miiltiplying and once m caiiying out the succession dm 
•sions These facts may be indicated thus 



9 2 X 48 5 X 12 5 
0 1 1 + 1 = ^ 
Characteiiatio of the log of the quotient =: +T 
As the digits of the final lesult aie 1088, and the oharaoteiiatio is +1 
theie aie two digits to the left of the decimal point Hence the quotient 
IS loss ippiox 

PROPORTION ON SLIDE RULE — ^If a given numbei, as 8 on 
C, lb set above nnothei given numbei, as 4 on D, all the numbers on C 
have the same ratio to the numbeis opposite them on D ns the fiist two 
In the given case, 3 4 If this is done, read fiom C to D 3 4 = 
4 6 33 = 5 6 67 = 0 8 etc If foui numbers nie in direct proper- 
tion, three being known, the fourth is found by the slide lule, thus 
Set the fiist term on C ovoi the second teim on D, and undei the 
third teim on C, lead the foiuth teim on D 
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Foreign units of measure may be translated to United States units 
through use of the slide rale For a given quantity such as a given 

length of cloth, as the measure in meters is increased its equivalent 

measure m jaids is incieased Such pioblems are solved by diiect 
proportion Then if on D the number of inches in a meter (39 S6) is 
picked out, and that niimbei is set below 36 on the C scale, all numbers 
on C then represent the number of meters coiiesponding to the number 
of yaids just below it Oi since 39 36 — 36 = 1 093. for e’lery meter of 
length, theie ooi responds 1 093 yards Hence set 1 of 0 over 1 093 on D 
then eieiy numbei on C repiesents a number of meters, and below it 
on D the equivalent number of yards is found 
The proportions may be read 

Im _ 19m _ 25m _ 35m , 

1 09 yds ~ 20 8 yds ~ 27 3 yds ~ 38 25 yds ° 

When the slide rale is thus set an inventory or invoice given in 
meters can be easily changed to yaids without moving the slide If a 
paitioular numbei of meters on C is off the D scale, set the A and B 
scales in the same way (1 of B opposite 109 of A) and read the number 
of meters on B and the corresponding number of yaids on A 
The A and B Scales —The two scales at the top of the shde rule A 
on the rale, B on the shde, are also logaiithmie scales Howeier, 
each IS a double or lepeated scale, the first scale endmg m the middle of 
the slide rule and the second begmning at the same place 
One advantage of the A, B scales is that m peifoimmg operations 
with them, the result can always be read, smce if the index of B goes 
beyond the light index of A, it has the repeated A scale above it and 
the lesult can be read directly Proportion problems can always be 
solved and the results always lead by use of these scales The chief 
disadvantage of these scales lies m the fact that the smaller spaces 
between the major divisions do not allow the same degree of subdivision 
as the C and D scales do, and htnce a resulfc cannot be read so accu" 
ratelv on the A oi B scale as on C oi D 
SQUARE ROOT — ^The distance, expiessed as a decimal of the 
length of the scale, from the left index to any number printed on the 
scale represents the mantissa of the log of that numbei The A and li 
scales aie one half as long as the C anclD scales and since doubling the 
log of a number, gives the log of the square of the number, it follows 
that 

1 Any number on the A scale is the square of the number below it on 

2 Any^uuSier on D is the square root of the number immediately 
aboie it on A 


These facts lead to the following rules 

1 To find the square root of a number pick it out on the left half of 
the A scale if the number has an odd number of digits to the leit 
of the deoimal point If it has an even number of digits to the lett 

of the decimal point, pick it out on the right half of A scale 

2 Bet the hair line of the runner over the number thus picked out 
Under the hair line on D read the square root 

S To :^d the square of any number pick out the number o 
the hair line of the runner o' +v,o Umr-lino n 
the square of the number 


r it Under the hair line on A read 
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Example 1 Find the equue root of 0 Setting the haii line of 
ner over 9 on the left half of the A scale, undei the hairlme on D read S 
Example 2 Find the squaie loot of 26 Set the hair hue over 9 r „ 
light half of A Uiidei it on D lead 6 1 appiox “ °° t’le 

Example 3 Find the square root of 325 Set the hair line ovpt wk 
left half of A Under it on D lead 18 03 vppiox “ 

Example 4 Find the square of 54 When the hau line is set over 
D rend on A 2 916 


DIVIDING A SERIES OF NUMBERS BY THE SAME DIVI 

SOR — In setting up pioht and loss statements it is frequently desiied 
to expiess the hguies on the statement as peicentages of a constant 
jiguie, such 18 net sales oi tost of sales The same condition is often 
found in tost iccountint when it is netessaiy to make overhead distribu 
tions of expense fictois (light, supei vision building mamtenance etc) 
In these eases, it is possible to expiess each departmental allocation as 
a peicentage of the total to be distiibuted It is not however, necessary 
to peifoim a sepaiate long division foi each distribution By means of 
the slide lule, sutcessiv e peitentages nio easily found with but a smele 
setting of the hna-hne The figuie foi net sales oi the total of the stand 
mg oiders lepicsents a constant divisoi The calculation is performed 
by setting the hair-lme ov er the constant div isor on the D scale Move 
the slide to bung each dividend m succession under the liair-lme, to 
find what pei cent each is of the common base The quotient, oi pet 
cent, IS found by leading upvvaid fiom the index of D to the quotient 


Example Find vvlmt pei cent of net sales each of the following items 
icpiesents 


Net sales 
Cost of goods sold 
Selling expense 
Gtiieial expense 


$460 000 
240 000 
32 500 


Setting the hau line ovei 45 on D fiist move the slide to the right to 
bung 246 undex the haii hue Above right index of D read on 0 the 
digits 546 Cost of goods sold is 54 6% of net sales Now move slide to 
bring 325 under the hairline Above the light index of D read 722 which 
is 0722 01 7 2 % of net sales Next moving the slide to bring 82 under the 
hail line above left index of D lead 182 General expense is 0182 or 1 8% 
of net sales 

THATCHER SLIDE RULE — ^The chief limitation of the ordinary 
slide rule lies in the fict that m the uppei pait of the scale only three 
digits can be deteimmed with nccuiacy To oveicome this obiection 
the Thatchei slide lule was developed This is a cylindrical slide which 
enables the opeiatoi to use a slide lule of gieat length, out into equal 
sections, and leproduccd m succession on the suifaoe of a cylinder 
This gieat length of the complete logauthmic scale allows much gieatcr 
subdivision of the uppoi put of the logauthmic scale, so that always 
four digits of a lesiilt can be dotoiminod, and m most cases five digits 
can be lead 

The operations aie perfoimed essentially as with an ordinary slide 
lule Once a ratio has been established, pioportional distributions can 
ho made by a single setting of the slide nilo at this ratio 
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Cush forecast 1295 
Cash Disrursements 
PorecRsting 1206-1299 
Pmaneial planning 1208 1299 
Cash Discounts 
Determining purchase cost 663 
Cash Receipts 
Forecasting 1295 1296 
Accounts receivable collection 1295 
Average colleotion period 1296 1296 
Other sources of 1296 
CASHiBa Duties aocounts payable rou 
tme 204 

CiiANOt OVER Cost System 212-'>14 
Control of finished goods 213 214 
Control of work in progiess, 213 
Taking mventorv 213 
Timing of installation, 213 
CHARCrARLE HOUR 

Cost pel uniform cost system, 1387 
OHARCEARLt HOUR METHOD, 

Departmental 1061 
Uniform cost system 1337 
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Elemtnts 136 138 
Estimated tosla 607 568 
Estimating cost system 620-624 


Government contracts 162-170 
Itiraa to bo inventoried 666 607 
Labor 440 

Manufacturing expense budgets 


P^ment by payroll distribution 8 

Payroll form of 830 831 

Proof ^of sunple typo voucher a; 

Register payment by ohetk 830 
Voucher payable tickets 269 
CsiOF Cost AccouNraNi Duties of ] 
190 

Ciusa Costs 

Baste of Uassihoation 485-437 
Defined 484-487 

Number of product classes 487 
Procedure 487 

Product classification 484-487 
CUSSIFICATIONS 117-170 (See also Ch 
of Accounts ) 

Adequate, estimating service 1 

Capital expenditures, 117-120 
Codes 
Block 162 
Decimal 165-lo9 


Production costs, 120-139 
Adaptation to industry 188 139 
Natme of expenditure 124-126 


Uniform coat systems 1328, 1329 
CiBAUFD IN Cost Defined 79 
CWCK CAHD3 783-780 876 
CtnoK Recobd Combinmg labor distnbu 


Closing Pbocram Planning ’06 207 
Closings 107-209 

Aids m produomg early reports, 160 


Mechanical equipment 203 
Monthly process costing 432 433 
Prepaiations foi closing 203-208 
Process accounts eteps m 464-408 
Service department accounts secondary 
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Com 151-162 
Dtciinnl 166-159 

Equipment ilussificntion punched cird 
piopcrt) ledger, 1192 
rie\iljlo 159 
Icttei 169-101 
Nuniirnal 152-165 
Block codes 16Sk-164 
Group clnssificution 166 


Checking control plan 1 
Defined 9 10 
How muintaincd 13 
Limitfttions of standard! 


hystrnig^ riionufncturmg expenses O’! 

CtlUUMNAIl PUHCHASB JODBNAL 654 
CoMBiNtn CuAssmcATioe.s Diatubutiun 


Eiceptiona principle of 15 
Iniportance of 13 14 
Quantities and coats 14 


CoMeETiTivB Posmov Maintemnco of 
1155 

Completed Costs Comparing and i hi ek- 
ing, eatimiited costs 574 
COMPONINT CoLPM't Gbaph 1399 139’ 
Composite Obiuinal Qiioop MtiBim 
Lqmiinicnt inojtnlitN tnl le 1 62- 


ClINSTRULnON, 

Costs under gmemment conlriitts 104 
Procedure capilid assets 1173-1177 
CiiNSUJiPTiov Repokts 436 
By formula 436-438 
By physical count 439 
By special summaries 439 
Relation to standards 438 
Waste 439 

CoNTiatNTAL Method op Division 1408 
CoMiacED Distbiddtion Method of re- 
ciprocal distributions 1009-1012 
Continued Pbopobtion 1411 
Continuous Pbocess Cost Sjsiems (Set 
Process Cost Systems olso Proc- 


L^wnse principles of budgetary 1272 
Inventory punched card system of 703- 

Mnnagerial 37 38 
Mnteiial 633 034 
Objective of budgetmg 1227 1228 
Physical oier materials 200 
Planning and production secondary dis 
tiibution 083, 999 1000 
Pioiierty, punched card 1190-1103 
Quantity 400 470 
As mdev of eIBcionoy, 470 
Scrap 

Records 762 
Rcoiieiatiun costa 762 
Results of 762-760 
ShrinkafeC, 470 
Spoilage 

Cost of 766 757 
llirough standards 748 749 
Supplies 633 634 

Through standards research costs 1134, 
1135 

CoNnioL Accounts, 231 232 
Dual 286 287 
Tob order system 233 
Manufacturing cycle 232 
Principal cost 231 232 
Process costs muteiial 430 440 
Propel ty ledger 1190 
Punolied card property ledger 1100 
Reooids general and cost 235 
Speeding up closings, 202 203 
Temporaiy cost accounts 235 
AVork in process subdivisions of 232- 
236 

CONTltOL CHARTB 
Graphic evecutive, 69-71 
Inventory 09 

CONTROLUOLB COSTS, 14, 15 
Analysis, 40 

Segregation of budget comparisons. 
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Conti ol stnndnrds used for 14 
Estimated costs 57» 580 
Graded products application of basic 
standards to 552 553 

Operation costs 488 480 
Cost 1 stimvte Sbebt 681 817 618 

Cost ricTOtia, Definition of 1338-1341 
Cost Fisoibo Defined, 565, 568 
Cost Keepisg 
By double entiy 229 
Defined 218 

Methods stnndord costa comparison of 
384-387 

Cost M*nvai, Onifoum Cost Pbotiiam 
1327-1320 

Accounts, ehssiruation of 1328 IS’O 


Physical cliarnitcnstics 1327 1828 
Piiinoso of 1327 
Scope of 1328 
Cost op 'Iaiis 

Adjustment over- oi under abst 


Adjustment over- oi under absorbed 
norinul oteilieui 1107, 1109 

^ld*g^et^209 I’lO 

Determination Inst m first-out method 
710 

Cost on MAnKEni WHicBEfEn Is Lowsn, 
Mstenal costing method 728-730 
Objeolions to 729 730 
Cost Plans Dniform nature and scope 


Cost Recobos (“iBe also Books and Ree 
Continuous 565 

Coordination with general 235 
Graded products application of basic 
stnndnrds to, 553 

Cost REOuertONS, Profit lines and 1071 
Cost Retokts 
Content, 8 9 

Economy of time and effort, 7 
Impurtanco of timing 8 
Objocthos of 3 4 
Phyaioal make up 7, 8 
Requisites of 8-9 
Responsibility for varinnccs, 8 
Standards and 6, 0 


Compniatne 455 
Montbly 452-464 
Job order costing 403 404 
Operation 4O'’-404 • 


Cost Stanoaiu) 

Defined 270 
Diiect labor, 200-297 

CoST^StiMMAHt Sen ice departments, 023- 

Cost Sopesvisoiis Duties of 190, 191 

Cost Ststems (See also Systems' ) 
Assembly order costs 416 421 
Clinnge o-ior 212-214 
Control of finished goods 213 214 
Control of work in process, 213 
Taking inventory 213 
Timing of installation 213 
Coat of production schedule 226 
Defined 218 
Estuimtcd costa '>20 
Dtpense annlvsis under histuricnl 30 37 
Extent of use of different 219 
General requirements for 384, 385 
llistoiical costa 219 220 
Installation 200-214 
Change over 212-214 
Manuel of accounting procedure 210 
212 

Nature of problem 200 

Revision of old system 214 

Steps m 200 210 

Supervision after 214 

Survey of cost aooountmg system 210 

Timing of 218 

Manufactunng processes and cost deter 
raination 221 222 
Objectives of 221-225 
Purposes and value of, 222-224 
Predetennmed costs 220 
Revision of old 214 
Specification costs 220 
Stmulard costa 220 
Types of, 218 219 

Cost Tbansfeu Operation costa 489-402 
Cost Units (Sec also Costmg Units 
Unit Costs ) 

Direct cost basis, 128 EO 
Direct material cost base, 127 
Hourly basis 128 
Individutil operntiona, 127 
Operation cost basis 128 
Unit method 12i 
Weight basis 120 
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CniinuTivb Avxragi! Defined 
CuMHUTivE Costing, <111 
CuRBLNT Rtcoraia Process cost 
CUIIOENT SlANDABlS, 

Defined 270 

Procedure in chnngine 310 
Relation of basic standards 
CusToiim Reseaboh Work f 
Contract work 1137 
Treatment of 1142 1143 
CYCtlCAU FanOTOATIONS 1118 


Decimal Codes, 166-160 
Decimal System 

, Stores symbolization 680 

budget comparisons dbclinino Baunle Scibnt 


ductions ) 
DEEwrnvB Materials 
Meet on unit coat : 


Work 748-748 
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Distribution 


DisniinuTiON— Conftniicrf 
FrefiueiiPj d da presented as 1376-1370 
1380 1334 1335 

Joint product costs through standards 


Card 263 
Munutaotunni 
Overhead (E 


By simultintoiis equations, l<112-141fl 
\unnnce pouer coat 337 33S 

Standards advantages of stnadard cost 
methods, 274 

Ticket (See also Unit Distribution 
Ticket ) 

1 ar°L‘cS 36™““ “ ““ 

t'oucher 247 251-253 
OiSTiuBtmoN Costs 

Administrat n 6 otpense uniform cost 
systems 1340 

Adi ei tismg budgetary control 1280, 1200 

Applying to individual orders uniform 
cost systems 1340 

Banding and labeling uniform cost sys- 


Bu^dpt for 1233-1200 
Advertising TSO 120 


Classification o. — — 

Nature of problem 1238 
bales promotion 1230 1200 
Chart at atiounts 140 147 
Classiflcation 130-161 

Budgetary 12SS I’SO 
Combined 14B 147 
Commercial expenses 141-143 
runetionnl 144-147 
General expenses 143 144 
Manner of application 147-151 
Primary nocount 140 141-114 
Defined 130 

Delivery uniform cost systems 1348 
Government contraots 168 167 
Objectives of 130 140 
Distribution cost analysis 130 140 
Packing and shipping expense iimtorn 
•cost system 1346 1348 
Beoordlng uniform^cost systems 1316 

Budgetary c-oiitrol 1230 1200 


Selling, ... . 
Selling oxptn 


6 146 


1340 


uiuform c 


DibTBiBOTiQN Costs— C ojifmiied 

"'Sa“e^men‘realls“"l1r"~"“*‘'‘“^ 

Steps m 160 151 
Distribution Sheet (See 
Distribution Sheet ) 

Combined with cost sheet 
Indirect labor D3S ’ 

Labor 406 440 

DmamTllOO^'HOo"" Mm^tPUeATiou 1404 
Aliquot parts 1406 
By logarithms 14^1 

reciprocal 1400- 


s major function 121 


Documents 
Basic 220 

Payroll pioporation 700-804 
Dot QuAgH 1300 1303 

Applied to cost 1 oopmg O’O 
Books of original ontiy 220 
Continuous cost recorefs, 565 
Control atcoimts, 220 
Exeluingo of values 220 


DRAWiNoB^^Direct iiinterml standards 270 
Dual CoNTnoL Accounts Pactory ledger 


Accounting for 355-884 
Accounts 363 360 
Advantages of 386 
Departmental expense accounts I 
Disadvantages of 387 
Establishing standards 376-380 
Pile of standards 376 
Standard cost card 375 377 
rinnneml statements 367 
Finished goods transfer 360 
In praetioo 376-384 
Burden coat procedure, 882 
Coat procedure t< 

Costing finiahod ^ 

Periodic ropoi-ts, 3 


Treatment of, uniform cost systems, 
1345-1340 

Unit funotional onnlysis, 

Approving credit 160 
Assembling stock for ordow, 180 
Costing 11"“^ 
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Eeoordiag actual and standard a 
Scrapped material, 380 381 
Variances under 370-376 
Work in process 364-366 
Charging 380 


mg 007 

DcPUOATOR Use of, brand office p 


EMVmYEBS 

Compensation distribution cost n 
emmcnt contracts 167 
Eninings record posting 800 811 
Identification of, payroll distri 
831 

Number of bosis for distributini 
ice department expense, 078, 970 
Service record 774-777 
Posting of, 777 


And salary record 785 
Cumulative total, 804 
Individual annual, record 802 

Manual payroll accounting 812-814 
Postmg employee 809, 810 
Piepnrmg 807-809 
Statement 68 799 

Economic Cavses op Iilb Time 1118 1119 

EpFEOTIVB PaODUCTION 
Computing 462-464 
Completed units method 462 
Inventory method 462 


Bnoineebinq Maintenance, Secondary dis- 
tribution 083 

Enoinbleino Overheah, In government 
contracts 160 

Enoinesrs Ebtimates Basis for distiihut 
mg ervice department expense, 078 
Entries (See Journal Entries ) 
EqtnPMENT 

Classificotion code punched card pi op 
erty ledger 1192 
Defined 1106 

Depreciation on distribution OfO 
Insurance on, distribution 092 003 


EmciENcy Measuring, stnndord e 


Elapsed Time Defined, 869 
Piioing 862-886 

Average hour lates, use of 864 865 
Computing time card and matching 
table, 862-864 


Electric Lioht Expense, Secondary d 


Rearrangen ent of, 911 
Use of Item m cost esli 
Equivalent PaoeuenoN 


Estimates 

&st (See Estimating^ Cos^ ) 
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CsTisuTiNr Cost SiSTtM Oll-O’S (See 


Estimwing Costs— C on^inoeiZ 
Itmis m estimatp— Continued 

Design time SSO 
Drafting time 583 
E\pcrmientQl work 585 
Pattoins Jigs speciil tools , 
^«|Uipment“5‘^® muchmerj 
Labor 504 60ii 596 


Defined 666 611 
Disadt nntnges of 613 
Essentials of 013-610 
Cost of sales annljsis 619 
Inventors siheilule 619 
Sehodulo of e timated costs 01! 
Journal entries 621 623 
Ledger accounts 624 
Procedure summary of 619 
Standard tost ststtm compared 6 


Ebtimatiw Costs SOS-O’S 
Analjsis of project 6i0 589 
Sepamtion by cost tlimcnts 579 ! 
Separation by operations 579 
Separation into parts 670 
Special methods 580 


Detailed estimates use of u 
cliecking 677 
Doielopiiicnt nork 1187 
Errors in 606 607 
Duplications 807 

Innclequata analysis 006 


Sou ILLS of 600 607 
Use of nverages 607 
Estiiimtiiig department 6 


Qmntity 1^68^591 ^693 ^ 

Special problems of, 58' 
Mechanical products 580- 


OterlitBcr 597-590 
1 redetermined otorliead r 
Running machine lute 69£ 
Sot up and operating rat 


Use of 612 613 
Purpose of 570-573 
Sotting sales puces 570 671 
To make or buj 571-o7S 
Quantity 585-601 
Routing of estimates 600 611 
Scope and purpose ot 678 579 
Scrap 589 

Short cuts in 601-006 
Standards, 570 577 678 
Siimiiinry 680 600 001 
System 611-626 (lor details see E 
mating Cost System ) 

Tables, 575 676 
Technical relationships 675 676 
Use of graphs 576 
Use of tables 676 
Time available for production 675 
Unit costs 676 677 
Uao of averages 607 
\nriation ot actual from estimated oc 


Pollon up of estimate, 611 
Punctions of 608 
OrBaniratimi of 607 608 
Routing of estimates 009-011 
PSTIMATOH Qualifications of, 60 
EaiCBFTIOVB PlUHCIPLB OP doSt 
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E\ass Capacity 1078 1079 
Eycbsb Lapou Cobts 885-889 
( hnrgmg to product 880 
Employee trainme proRrams 888 
Nature ot prohlem 886 
Night shift premiums 888 889 
Overtime premiums 880-889 
Types of 888 

ExCBSaivt Costs Estimated costs 585 
Eyecutivb Action 10 
E'CECDuveb (See also Management ) 
Cliief responsibilities for cost control 1 
Classes of 4 6 


Eipemsp Distbisption “iBEET— Continued 
Secondary distribution for spLOiflc de 
pnrtments 981-991 

Secondary expenae distribution, 077 


Departmental Expense 
' Expense Manufacturing 
Plant Expense Selling 


Reports for 6 
Responsibilities 1 
Reports adapted t< 


ExPENciTunEs (See also Capital Exnendl 
tures Revenue Expenditures ') 
Classification of i.4ii 
Control of J” 224 
Plant and equipment budget 1202 
Plant, types of 1106 
Reimbursements foi 7S9 
Research and development 1128 
Statement construction procedure 1177 


Oveihcatl ratios, 373-376 
Pieplannmg 
budget 1279 

Reacaich costs liquidation b 
classes 114T-1150 
Under and ovorabsorbod 
of 1095 

ExpsaniENTAt Wobe 
Content of 1137 
Item in cost estimate 686 
Method of cost accumulatioi 


Pawcb Hotraa Uae of in timekeeping 865 


Defined 133 

Expense Cussipication Single product 
industi-y 443 446 447 
Expense Control Budgetary principles of 
1272-1277 

Expense DrsTRiatmoN (See also Manu 
factuiing Expense Distribution ) 

In by product accounting 606-512 
Primary, 962-968 (For details see Pn 
maiy Expense Disti ibiition ) 
Secondary 958 977-1012 (For details 

see Secondary Expense Distribution ) 
Expense Disiridution Report, Punched 


Expense secondary distribution 9 
PACTORY ClIAROES 
Costa of rearrangement. 
Construction 164 
Delivery expenses, 164 


Departmental 460 
Design of 968 969 
Distributing service ( 
pensea 977-981 
Operation of 968-977 


Recordmg manufacturing expenses 940 
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>5 (Sea also Capital E: 


loccss costing 430 

■ation of 24>-245 

tionslup of general and 238 230 

i LEiKittt Clerk Duties ISS 

1 JlACHiMiRT (See Machmerv ) 

r OniiERa Clusaifii ition of 221 


Evpenditurea relating t 


ri-iED Charofs (See also Faed Coaun 
Filed Expenses ) ™ 

Departmental 304 
Examples of OOO 012 
Idle capacity and U14 


FACmRY feOPPLlES 

Defined 031 
Expense distribution 004 
rninary expense account 803 800 
Field Office Payrolls^ 814-810 


Finance As major funttion of divisional 
costs I2I 

FiNiNCiiL Accounting Limitations o 
FiNiNCiAL Budgets 1200-1200 
Cash budget 1293-1205 
Cush foKcast 1295 
roretasting cash disbursements 


Fixed Expenses ) 
Allowable 304 305 
Behavior 135 608, 569 
Defined 09 

Dotermmetion of 106 107 


cciuipmeiit 1201-1203 
Dc\ eloping plant niid i 
budget loOl 129" ^ 

Expenditures, justification of 1202 

1203 

Release of appiopriations 1203 
riKAKClAL REDGIITa 
Uniform cost systems 1349-1360 
Centralized mfommtion for industry 
1352-1366 

Finanlial Statpmbnts (See also Balance 
Sheet Profit and Loss Statement, 
Stitements ) 

Job order accounting 411-415 


Finishfd Parts Doflnid 


Fixed Exfensls (See also ‘ Pnod 
Charges, Fixed Costs ) 

Crapliu detennination of 298 200 
Sepiration of 2DM02 
Fixed^Oslrheau Separate rates tor 1100- 

Fixfd Variabij Costs Defined 00 
Flat Rails 

Use of m estimating 004 
Flexidle Budgets 37 
Columnar form 1273-1275 
I oral of 1273-1277 
Maintenance allowance m 57 
Managerial control and 87 38 
Manufacturing expense standards 302 
Place of 1233 
Tubular form 1276-1277 
Flexibu Codes 160 

Flexible Expense Allowance SBrnHO, 
Manufacturiko Expbnss Budgeb 
1278-1287 

Correlation use of 1270-1287 

High and low points use of 1273 1279 


I Costing dual plan 
Finished Products Damaged Analysis of 

I IRE Protection Service Seoondarj diatrl 
button 983 984 

IirstIn S mar Out Method Material 
Costing 711-713 
Advantagos of, 713 
Conditions favoring use of 712 713 
Pricing inatonats rotiimid from factory 
to storesioim HS 

Fiscai Year Length of budget period, 


ment expenses, 080 
Flow Charts 608 
Fluctuattonb 
GjoUmd Ills 
Data, movmg average 1 
Follow Up of Estimate 61 
FOHECASnNG 
Budgets expense « 

Cash disbursoiiienti 
Cash receipts 1295 
General business conditions a 
oting, 1263 

Objootlve of budgetmg 1227 



Graphs 


INDEX 


1449 


roHBOASTiNO— Cnjitmued 


Limhations 1256 
territorial potenti^ 


Gantt Chabto— C o«(inucd 
Progress rhart 1806 1397-1400 
Use of 30 M 

Gasdneu a Method op Analtjino Partiau.y 
IiXED Costs 103 

Gekehao Accohntinq Treatment of Uni- 


fon 


! 1345 


EespoDsibility for 
Poems 

Arrangement of material 196 
Designing 194 195 
Organizing, 192-197 
Printing speeifieations for 197 108 
<3eIection of paper 196-197 
btandardization of 194-197 
romiUPA Sheets 438 

Consumption reports by 436-438 
Cost mmufacturing oi 

Cost variation 84-95 
Analysis sheet cost and vatialior 


Use of illustration 92 
Use on cost and variation sheet 06 
Empirical 292 
Noimal burden rate 1084 
Overhead (See also Normal Burden 
Rates” Overhead Rates ) 

Overhead application, 1019-1048 
Overhead variances 336 337 
Profit variation 97-99 
Pbactional Year Method Apportioning 


FhBQUPNOT DiaTRIBPTION 
Data presented as 1376-1379 
Calculatmg average from 1884 1386 
Median aaoertained from, 1380 
Fuel Expense, 

Distribution 964 

Variable manufacturing expense 907 
FvNCTiONAt Basis Property accounts on, 
1179 1180 

Functionau BtraoETS 1237 1238 
FuNCTiONAti Classification Distribution 

Functional Costs (See Divisional Costs ) 


ing expenses 938-040 

Genesal Ledoer Relationship of factory 
and 238 239 

Gbnebal PKODDcrivE Departments, Expense 
analysis 916 

General Recoiuis. Coordination with cost 


Definecf 1394 
Layout chart 1.. 
Machine layout cl 


Bidding axpenaaa 167 
Compensation for pcrsonal^services 

Servicing expenses 107 
Engineering exptnsra ‘udireet, 166 

Factory cliaiges direct 164 166 
Factory overhead in 185 160 
’fixed charges 166 166 


Inadmissible costs under 168 169 
Maiiufactuimg costs other 169 
Material and labor 163 164 
Production cost nnaly is for 169 1 


p 746 

Self msurance 108 
Selling and administrative 
under analysis of 170 
Shop engineering expense 164 
Total cost under 16". 163 
War and navy regulation on 


Application of basic standards to 652- 
660 

Basie standards for 649 552 

Cost and variance reports 664, 668 

Variations in technique of coat applic* 


ible expenses 2 
•Hic Exeldtivi 


Graphs 1386-1400 (See nlao Charts ) 
Bar 1386, 1390 

Burden absorption at practical capacity 
1084 1085 1086 
Component column 1300-1392 
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Accounting for materiala ai 
703-707 

Principles of, 703 


Defined 002 003 
Difference report 702 703 
Forms used m taking 007-702 
Inventory ovei and short report 
Inventoiy sheets 000 70 > 
Inventory tag, 097-090 


Machinery and equipment erpense dis 
tribution 062 963 
Premiums (See below) 

Primary expense distribution 969 060- 
963 

Property punched card propeiU control 
1193 

Register recording manufacturing ex 
pensoa 033 934 938 937 
Workmen s compensation. 

Expense distribution, 062 
Vaiiable manufacturing expense 908 
Insubance PnsMitrais 
Payroll deductions 795 


Instructions to ser\ice and pioduc 
ing departmoDIa 696 606 
Orgamaation and duties of personnel 
694 696 

Punched tarda use of 707-760 
Shortage adjusting 701 
When not iicoesaao 694 
Reserves 740-732 

rff|aa of plans on balanco sheet 

Effects of plans on profit and loss 
statements 731 732 
Types ot plans, 731 
Schedules 

Estimatmg cost system 619 
In joint product accounting 638 
Shrmkage fixed chaiges 910 
Stabilised versus stabiliaed production 


TuinOver 476 
Variable 1286 1267 
Valuation (See Inventory ’ 
below) 

Work m process 1267-1260 
Calculation of 832 
Inventory CoNraot, Chaet 69 
IWBNHWr RECOUDS DriABrMENl 
of material and aupplies 61 
Inventory Sheetb 000-702 
Inventory Tao 697-4199 
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Moving •worage method, 716, ! 
Normal atoik 7'>6-727 
Onginul tost 711-713 


Standard co t method 717 
Weighted lueratc method i 
Effect of oter oi uiidombaor 


I nbor distribution s 
Monthlj entries 406 
Postings frequency 


Job Ohdeh Conthoi, Accouina 233 

System *5“” O"*" 

Job OnDEn CosTiio Cost sheet 403 404 
Pimtipl.s of 403 404 


Muterial costing basis of 710 
Kolotion of mntenol cost to, 710 
Under atnndarcl costs 363 
ImEKSB PllOPOIlTIO^ 1411 
Investment, 

Inteirelntionship of with price nnd 
volume 112 113 

Plant and eciiupment planning financial 
budget liOl-l’OS 


Auditing simple typo voucliei sjsteiii 


InKEruLiii Chvsues Cost behavior 680 
*01*^111 ite lals 871-078 (For details s 


Jon DiSTOiiiiiTinN Tickki, 733 
Job Ombh Accountino, 403-416 (See a 
Job Ordir Coats 
Oliaigiiig direct labor 400 


Job OnoEn Costs (See i 


Dcftetiv 0 material offeo 


Coupon system 400-403 
Ilindluig of order 300 400 
Job ordei njstora 391 392 
llequiiements of, 392-399 

Jon OBDin System 890-4'>1 
Aceouiitmg for 403-415 
Actual tost 80’ 

Advantages and disadvantages, 302 

Bill of inatenals 390 397 

Cliiiractenstus, 391 

Coiiipnison with process systems 428 

Cost sheet 301 

Handling of order 390 400 

IdentiOeation togs, SOS 399 

Move order 300 

Move ticket 800 

Operation schedule 807 398 

Planning department 300 400 

Planning or work ahead schedule, 398 

Production Older, 303, 304, 396 
Purposes 302 
Rcquiiements of, 302-309 
Houte sheet 300 
Specific Older costs, 301 
Standnid cost 302 
loot list 308 

Job Time Rtounnuia Use of, 876 878 

Ion liMB 'ItCKm Abolition of 878-886 

Joint Costs 626-602 (&eo also Joint 
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On basis of selling prices 528-634 
On physical unit basis, 627 628 
Apportioning basic standards for gradoa 
products 560 

Importance in industry 407, 408 


JoiM MANUPAcrtnuNB EicpENaBS, Prora 


Cla siflcntions 
Distribution sheet 4 
Payroll summary 4 ‘ 


Average unit cost 628 627 
Realisation basis 838 639 
Basie standards for 860-662 
Cost methods 635-644 
Defined 801 602 
Illustrations of 501 502 
■Opht oft pomt 663 
Standard cost basis for distribution 
Allowable costs 644-540 
Application of basic standards to 
giaded products 552-660 
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Costing of overhead 1061 
Dual plan 366-362 
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045 946 
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Partial plan 330-332 
Single plan 346-340 
Journal Voucher 230 24u 246 810 
In jomt product accounting 538 
Manufacturing expense lecording 038 
Preprrated preparations for closmg 207- 


Combining clook record snd labor 
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Gong sheet use of 876 
Job time recorders use of 876 876 
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picparotion of, 876-878 
Short cuts in 873-886 
Types of 873 

Coats 830-830 (Por details see group 
below) 

Di tnbution sheet 406 440 
Distributions 867-873 
Combining dork record and 873-876 
Entries 860 878 
Payroll accounting and 867 
Dollars basis for distributing eeivico de 
paitment expense 078 079 
Efficiency reporting 102 103 
Engineering, direct, government con 


Rate standards 
Level for 296 297 
Setting 203 204 
Turnover labor costs 31 
Usage, latios 873 
Labor Costs 830-880 
Accounting for single plan, 361 
Analysis of, 25-34 


Basis tor control 842 
Borderline cases 844 
Inspection labor 844 846 
Short operations, 845, 846 
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Leist Sqdabes 
Jlethod of 208 299 
Long time trend 1242 1243 
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Balance of stores 43£ 
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Working conditions 32 
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lO’a 1027 
Rato 1019-1023 
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Piopeity 1183-1103 
Advantages of 1184 1185 
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Necessity for 1183, 1184 

Principle of 1185 
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Expenditures relating to 118 
Policy estimating serwee life 1200 
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Make or Buy, Cost estimating 571-673 
Man Hourb Plant service seiondaiy d 
trdmtion 034 

Man Ricord Chibt 1394-1356 
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Budgeting a function of 1''20 
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Manufvctotino Botren 
P artial plan in piactice 341 


Allc cation and proration of 964-957 
Alternative treatment, estimating cost 
system 624, 625 
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Budget comparisons 38-42 
Departmental cost reports 46-48 
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Man^enal contioi and flexible budget 

Prorated departmental expenses 42-46 
Spoilage report 63-66 
Under budgets 37 
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Distribution 005 
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1202 1204 
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Estimated costs, 601 
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Setting standard operation times 201, 

Moib OnDER, Job order system 309 

MovtNO Aveiiaoe, Defined 1382 

Moving Avlhacb Method, Material Coet- 
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pectancy 1086 1087 
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graph of 1084 1086 1086 ^ 
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Extent of use of 1071 1072 
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Advantages of 1105-1107 
Application of 1102-1105 
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Practical enpacily 1076 1076 
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Nohmal CiPACinr— Confinucrf 
Excess capnc.ty 107S 1070 
National defense and 1083 1084 
Normal oveiliend concept 1069 
Overhead absorption at 303 
Overhead and 1000-1124 
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Opebatinu EFFICIBNtr 30 
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Opeeatino Labob Time Estimates 601- 
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Concept ' 


Normal Overtime fe? 

Normal Rates (See Normal Burden 

Normal Volume 1076 1076 
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13o2-1366 
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Production 
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Organization Expenses Expenditures 
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Extent of 1111 1112 
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OVERHM ^See also ^^^Burden 
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Effect 


1065 

Eormtilas 1010-1048 
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Selection of methods, summary of 
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Supplementary rates, 1047 1048 
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WeiBlit h 


i 1042 


Departmental uniform cost system I33S 
Departmentalization of 207, 298 
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Manufacturing ““ 

Ratios 373-376 
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Subdivisions for 1048-1055 
Extent of 1048 1049 
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Overhead VARIA^CEa (£ _ 
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Causes of 36 
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rfficiency 70-82 83 84 

Expense 84 

roimuiaa for, 836, 837 
Partial plan 
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Utilisation 335 
Required data 330 
Responsibility foi 35 36 
Sources of data 336 
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Modifying costs of at 
in estnnating 003 
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decs 420 421 
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Defined 632 033 
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Packing Supplies Defined 631 
Partial Payments Use of voucher rcgis 
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Pay Checks Preparation of, 802 
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of 332 
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Olaasifloation of 684 685 
Piniahed defined 632 
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Notea d 
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Partial i 
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859 
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Auditing 833 834 
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Branch office 814-810 
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Changes 767-777 
Geneial 771 
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f pay 78E 
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Checks form of 830 881 
Clerk dutiee. 189 
Control totals 771 
Progroosivo 772 773 
Deductions (See group below) 
Denominating the 828 
Department 767 768 708 873 
Disbursement 827-833 (For dot 
group below) 
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Service secondary distn 
Skeleton preparation of 
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Stubs 876 

Systems 810-827 (For details see group 

TablrV88 

Timekeeping for, 777-788 
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Defined 765 
Importance of, 763-767 
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To c 
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Administration by 768 
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Auditing the i 


827 828 
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831 
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Special payments 827 
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Application of 812-814 
Mechanical installations SI6-S22 
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Its 794 795 
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Periodic Reports DudI plan, 383 
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Selection of 188 ISO 
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Pie Charts Form of 1366 
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Multiple 206 
Single 296 

Pinkerton s Method op Analyzing Par- 
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PUNNINQ, 

Investments in plant and equipment, 
financial budget 1291-1203 
Objective of budgeting 1227 
Production for stock, production budget 
1269-1262 
gales 1267 

PUNNINU AND PRODUCTION CONTROL, ScC 

ondnry distribution 988 099 1000 
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Products, purpose of cost aoiounti 
224 
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Bases for 052-957 
Basic information for 053 954 
Building repairs and mamtenance I 


Depreciation 950, 960 
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Factory supplies 084 
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Indirect labor 005 
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Nature of 058 
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Small tool expense 600 067 
Capitalization -method 906 
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Department 429 
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Hirmkige a aste, spoilage 460476 
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1046 1047 
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Computing 1202-1206 
Defined 1206 
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Closing steps in 404-408 
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Process Costs, 

Advantages of 426428 
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Characteristics of 425 
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Comparative unit 476478 
Computing unit coats, 131, 132 460 
By prointion 461 
Conditions foi uae of, 425 
Comersion cost 464 
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Defined 425 
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Disadvantages of 426428 
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Jouinal vouchers, 638 


Manufacturing costs, analysis of 446- 
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Computation of rates 444 
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Productiom Control Departmlnt 


Analysia 478 
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Unifonn coat sj terns 1352 
Profit Graphs 99-113 
Construction of, 103-108 
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Defined 00 

Margin of safety 108 
Mathematical basis of 103-105 


i-reiiaranon oi, 434 
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Budget 1258 
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OhjcLtivea of 123 
Costing units 126-133 
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Relation to 131 132 
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Defined 1338 
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133-138 
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Sehoilule 228 , „ , ,o!. 

Total nianufaetunns cost, defined 123 
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Examples of 017 018 
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) 170 


Significance of 106 107 
Uses of 108-113 
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Predetermining profits 05-97**^*'* ™ ^ 
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Graphs 106 
Improving the 107 
Significance of 106, 107 
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lOS 
Profits 

Analyzing use of profit graph in 108 
110-112 

Lines and cost reductions 1071 
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y 696 
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Prohucxion Orders 
Classification of 228 227 
Job order system 393 304 300 
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Defined 132 
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Advantages of standard cost methods 

Relation to plant capacity 273 
Standard normnl overhead 1090-1100 
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factunng expense budgets 1278 

^iMin^ vamnim to 362, 863 
Idle tline charge 1120 
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Profit and Loss ^atsment. 
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731 732 

Porecaated 1299 


Standard for by-pro^duots 620 6 
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TOOL 703-709 
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703-707 
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Pdhohase Boos (See Purchase Journal ) 
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Cash discounts 003 
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^tion from 183 184 
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Responsibility of material price van 
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Quasi Auquor Parts 1408 1404 
Quotations 


Terms of, 

Billing instruotio 
Delivery date f 
Description of g 
Indemnity 642 
Liens 642 
Payment 641 


Rats Determination 
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- -r j^oint products 660-662 
Revising 311 

Checking performance against 76 
Classification of labor grades 203 
Control through, research costa 1 


Exceptions principle of 16 19 
Importance of 13 14 
Quantities and costs 14 
Cost reports and, 5 8 
Cost variations and 75-84 

Defined 270 

Procedure In dianglng 310 311 
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Bills of materials 281-284 
Drawings 279-281 282 
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rilKKFEOINO DltAIlTMtNT 
Contra 1 870 


Selection of machines and tools 83 
Selection of \iorkcis, 23 
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